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AESTRACT 

Included in this publication are reviews of research 
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of research and possible research designs are discussed. (RH) 
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I. Introduction 



The continued development and strengthening of environmental education 
programs depends to a great extent upon the evaluation of such programs, 
Tliere exists a clear need for an increase in the sophistication of methods 
and techniques utilized in empirical research involving environmental 
education. The purpose of this review is to: (1) summarize accomplish- 
ments since the publication of A Review of Research Related to Environmental 
Education in 1972 and (2) determine areas appropriate for further study in 
environmental education. 

As we begin to realize the complexity of environmental problems, we" 
must develop sophistication of methods and techniques in research appropri- 
ate to coping realistically with the understanding of such problems. In a 
review of literature and research in the field of environmental education 
conducted by Ilendee (1972), a lack of rigorous empirical research in 
environmental education was noted. He suggested, "Basic research questions 
need to be framed and previous work severely analyzed to determine the 
current extent of empirical knowledge about the effects of environmental 
education," Hende^^ made two recommendations for developing a, scientific 
basis for environmental education: 



1) To inventory all the claims of the subjective, value- 
loaded material on environmental programs as to the effects 
of such activity that are stated, suggested, or implied. 
These should be rephrased into propositions and hypotheses 
which would form a valuable focus for subsequent empirical 
research; 

2) To develop an inventory of previous studies and rigorously 
evaluate their validity, reliability, and substance. 

In this review of environmental education research the writer attempts to: 

1) define areas in which little research has been or is being 
conducted; 

2) briefly evaluate currently used research strategies in 
order to specify additional research approaches; and 

3) suggest new and/or different areas in which research in 
environmental education should be conducted. 
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Environmental Ediicalion Concepts and Programs 



The fitst: aLtempts to develop environmental education programs 
i^^cluded work done earlier in the era of conservation education. Since 
that time considerable effort has been expended in developing a research 
base on a variety of fronts in environmental education. Gustafson (1972) 
stated that: 

"Education is a three-dimensional thing. The most obvious 
dimension is content, the simple transfer of information 
either from person to person directly or through various, 
media. Most of the time we attempt to go to a second 
dimension, the concept. We recognize that knowing many 
facts is pointless unless these facts are integrated 
into ii^eaningful generalization. Wliat we generally fail 
to reali2e is that education has failed if it does not 
result in changed behavior - and changed behavior comes 
only through a third dimension, conscience." 

Concepts isolate common attributes of objects, events, and behavior, 
allowing one to make associations. The emphasis is on "understanding," 

Acquiring*" "becoming aware," and "helping to understand." In short, 
concepts serve as an integrative mechanism, drawing together threads of 
similarity* A variety o£ studies dealing with concept formulation 
appropriate for various facets of the interdisciplinary area of environ- 
"^^ntal education are described below. 

Ronfeldt (1969) established a list of urban environmental 
^^ders tandings for inclusion in elementary school curricula. He v/as 
assisted i^"^ this identification by 90 elementary teachers and conserva- 
t^ionists- Of the 104 understandings pulled from published materials, the 
P^nel identified 98 as important and 43 were recognized as both important 
and basic to Icnowledge of the urban environment. The respondouts agreed 
t^hat urban environmental education should be integrated with existing dis- 
ciplines i^^ther than established as a separate one. 

Roth, Pella, and Schoenfeld (1970) reported on a list of environmental 
"^^nagement concepts derived from the earlier dissertation work of Roth 
(1969). They traced the development of the environmental movement 
^^ginning ^ith the nature study and conservation education programs of 
Previous decades. A taxonomy of Hi concepts appropriate for environ- 
"^^ntai management education was divided into fourteen categories with the 
riUmber of concepts in each category specified in parentheses: environ- 
■SSntal maTUj_gemen^ (16) ^ management techniques (8) , e conomics (18) , 
£nvironmeiL^lp ^'Qblems^ (3), environmental ecology (8), adaptation and 
Solution (^-^), natural resources (13), socio-culLural environment (10), 
culture (^)> £oli tics (5), th^J]£na^ (1),^ the individual (6), and 
P^'^ychoiogic^U aspects (Z^). The underlineti^categor ies are those which 
Include concepts selected by K^12 teachers as important and suitable for 
i^'^troducti^n in grades 
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Horn (1972) aLteinpted to determine whether or not a significant 
correlation existed between the ranking of a iish of environmental manage- 
ment concepts by a national panel of scholars participating in Roth's study 
(1969), as compared with a group of thirty-one kindergarten through eighth 
grade teachers attending an environmental education workshop at the 
University of South Dakota. From each of the major areas, (1) Environ- 
mental Management, (2) Management Techniques, (3) Economics, (4) Environ- 
mental Ecology, (5) Natural Resources, (6) Tlie Socio-Cultural Environment, 
and (7) Man and the Family, six concepts were chosen. The teachers 
participating in the study were asked to rank the concepts in each category 
from most to least important. Relative to this study, the teachers did 
not agree significantly on those concepts ranked highest by the national 
panel of scholars. A correlation of only .05 existed in the Natural 
Resources area. As a general conclusion based on the results of this study, 
a strong disagreement exists as to the relative importance of the individual 
environmental concepts. This disagreement exists between the national 
panel and the group of elementary and middle scnool teacliers, as well as 
within this particular group of teachers. The sample used in Horn's study 
was relatively small and clustered, which may have caused some of the 
disagreemen t . 

Roth and Helgeson (1972) reviewed and summarized the research related 
to environmental education througli 1972. They examined the philosophy and 
goals of environmental education and discussed both instructional and 
administrative concerns relative to environmental education. It was 
suggested that more effort was needed in the development of conceptual 
structures, scope, and sequence in tiie area of curriculum development and 
in the integration of key concepts from the sciences, social sciences and 
liumanities into environmental education. They supported the idea that 
conservation and outdoor education presented too narrow a viewpoint: 

Environmental concerns clearly require educational materials 
that deal with the interrelationships and v/ith the interactions 
of living things with the environment and which draw upon 
knowledge and understanding from all areas of the natural, 
physical and social„.sciences (p. 25). 

Lucas (1972) concerned himself with the implications of education in, 
about and for (the preservation of) the environment. He suggested that 
education iii the environment is primarily a pedagogic technique; education 
about the environment produces a knowledgeable individual; and education 
for the environment is intended to increa'^e the chances of development 
and maintenance of an environment conducive to individual well-being or 
a "quality life." An interdisciplinary approach is also supported by 
Lucas* study. 

The concept of environment was also examined by Austin (1974). A 
series of questions about tiie environment was structured and applied to 
oducationnl theory and environmental education. The questions are of a 
philosopliicn I. nature, yet provide an essential first step in providing a 
total pLcturu of environmental education. It was determined that the 
concept of onvironment was confused in usage in the areas of conceptual, 
empirical, and educational research. 
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Isabeil (1972) idenLificd concepLs which could be of use in the 
deveiopiiient: of ins trucLionai materials for environmental education. The 
nine concepts identified v/ere ecologically oriented and concerned the 
functioning and stability of an ecosystem. He also considered selected 
human applications of the concepts and supported an interdisciplinary 
orientation of environmental education. 

Peden (1972) developed and tested an interdisciplinary environmental 
education unit for seventh graders. The purposes of the study were to: 

1) develop a three-week interdisciplinary environmental 
educational unit; 

2) implement that unit in a classroom situation; and 

3) determine the educational value. 

Xlie unit was determined to be effective, by utilizing a t-test of pre- and 
post-test data. The unit did teach content to high, average, and low 
ability students and both students and instructors expressed a positive 
responsie toward the unit. Even though the testing took place in a single 
school district in South Carolina during May 1972 only, the results were 
generally interpreted to be favorable. 

Allman (1972) identified 113 concepts to be included in elementary 
environmental education curricula. The list was developed by surveying 
a national sample of education and curriculum specialists considered to 
be experts in the field. Conclusions by Allman emphasized the multi- 
disciplinary nature of environmental education, integrating many content 
areas, and the idea that the concepts identified may be presented at any 
grade level. It v/as recommended that the classroom teacher be the one- 
who selects the concepts to be taught in class. 

Mariett (1972) surveyed secondary students from southern Texas to 
Nebraska on selected environmental concepts. His instrument's reliability 
was tested using a split half correlation corrected by the Spearman-Brown 
formula; a coefficient of reliability of .91 was obtained. A positive 
correlation was found between the mean scores of students and a national 
panel of scholars. Uo statistically significant differences were found 
between students grouped by residence, declared background environment, 
age or sex, in a one-way analysis of variance. 

Studies by Arganian (1972) and Boone (1972) were concerned with the 
effects of age, grade, and sex as they influenced acquisition of environ- 
mental concepts. Arganian was interested in * discovering if students in 
the middle elementary grades would be able to learn the concepts, *'bio- 
degradable agent, "biodegradable material," and biodegradable process'* 
from a short written lesson. A twelve-item testing instrument was 
developed and a ^strong resoarcii design, the Solomon Four Group, utilized, 
with replication at the fourth and sixth grade levels. The short written 
lesson proved to be helpful in student learning of tiie concepts, and they 
retained a Hi^;niricant amount of the material for a three-month period. 
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Boofie (1972) Gxaiiiined sex, grade, and concern level of seventh 
graders to determine whether or not these were critical factors in the 
assignment of importance to environmental concept statements. Simulations 
and non-use of simulations were also compared. In adaition, Boone sought 
i^tb-" determine if the responses of junior high students paralleled ti.ose 
of ant environmentally concerned adult popuJjition. All factors were found 
to be of value in the assignment of importance to environmental concepts. 
Simulation treatment resulted in higher assignment of importance to the 
concepts. Also, the pattern of responses of junior high students to 
environmental concept statements was found to be similar to that of an 
environmentally concerned adult population. 

Dorsey (1972) surveyed the comparative status of understanding and 
reasoning in conservation concepts and principles held by ninth graders 
in South Carolina's public schools. Two forms of a test of reasoning in 
conservation v/ere given to students in 48 schools. Subpopulations were 
established utilizing the following criteria: sex; percent minority 
enrollment of school; size of school (greater or less than 650 enrollment) 
and type of school district (rural — less than 10,000, suburban — less than 
40,000, urban — over 100,000). Analysis of data identified some significant 
differences araong the subpopulations. Applications of t-tests showed no 
significant differences between L,uburban and urban schools while both 
scored significantly higher than rural schools. Large schools scored 
slightly higher than small schools, and students from schools with a 
large minority group population scored lov/er than students from non- 
minority sctiools. Males scored higher than females. 

It was concluded that students' understanding and reasoning in 
concepts and principles of conservation do differ when related to school 
location, school size, race predominance in school enrollment, and sex of 
subjects. Reasons for these differences were not specified, but recommen- 
dations for program development for increased emphasis upon economic, 
sociological, and hum.an aspects of conservation were given. 

Blinn (1972) investigated components of urban environmental education, 
examining the aesthetics of an Urban environment and the effects upon the 
student. A gap between what was being taught and a curriculum developed 
by consulting experts was described. Concepts to be used in solving urban 
problems were found to be absent and it was suggested that before such 
concepts could be identified urban experts must provide a set of criteria 
on which to base the search. 

Walser (1973) reviewed existing programs in North Carolina and avail- 
able curricuiar guides. A resource guide, organized in four parts (K~3, 
4-G, 7-9, 10^12) including sample lessons, was developed. It was heavily 
oriented toward use in iVorth Carolina in that it referred users to the 
available services provided by North Carolina agencies. 

Rcntsch (19 73) produced An Instru ment to Measure the Minimal 
Uncle rs tan din j}nd_ KnowJ edi^^ Possession Levels in T en Envi ronmentci 1 Co ncept 
Cate).^^or i es oC an laiv.L roniuo_n tai 1 V Litera te C Lt lzo nry. The subjects of the 
research were 80 female preservicc elementary education students at the 



University of Michi^',an. The instrument was designed with the aid of a 
panel knowledgeable in the area of environmental education. Ten concept 
areas with twenty-nine components were identified for minimal environmental 
literacy. This ins trument,— measuring understanding level of environmental 
concepts and possession level of knowledge of facts, organization, and 
abstractions, was found to have a Kuder-Richardson reliability index of 
0.79 and a Johnson item discrimination index of 0.31. The results of the 
test , using the eighty subjects , indicated that the minimal criterion of 
90% of the population getting 50% of the items correct was not met. The 
percentage getting 50% of the answers right for each category ranged from 
83% to 32%. Rentsch suggested that the test be used to identify the 
environmental .literacy level of a teacher education school's faculty and 
student body and that appropriate steps be taken to achieve the 90/50 
minimal criterion of an environmentally literate citizenry. 

Mangum (1974) dealt with two research topics. First, he examined 
the methods used in the teaching of ecology in 240 different colleges and 
universities in the United States using a questionnaire survey. The 
second aspect involved writing and testing a programmed book peij'taining 
to those aspects of ecology that respondents indicated were insufficiently 
treated, and were then related to ecological concepts. Based upon data 
obtained the newly developed material was found to be superior to the 
old for meeting the specified objectives. 

Sparks (1974) developed and field tested a guide book for solid waste _ 
education and outlined an 8 to 12 week program using a process approach. 
Students were actively involved in a community-centered educational task. 
Four teachers participated, with three content-oriented teachers becoming 
more process-oriented. An increased awareness of environmental problems 
relative to solid waste and teacher awareness of process orientation were 
achieved by this approach. 

SiiiiinKiry 

Environmental education curricula have been designed as independent 
courses, as integrative approaches in existing curricula, and as an inte- 
gration of concepts from existing disciplines into a trans- or inter- 
disciplinary program. These curricula are characterized by a focus on a 
local situation or a narrow definition of environmentalism. A broad 
spectrum of consultants has not been utilized in establishing a list of 
concepts deemed basic to environmental education. A notable exception to 
this restricting characteristic, according to Schlageter (1975), is 
Roth's list which was produced through the cooperation of a national panel 
representing forty disciplines. It is not to the list's advantage that 
the individuals involved were solely representatives of the university 
level of education, but this problem is somewhat lessened by the selection 
of the highest rank " ig 44 concepts by IC~12 teachers for inclusion in K-6 
curricula (Horn, 1972). Understanding and knowledge acquisition do differ 
in relation to many variables ranging from school location to topics 
taugiit, hut sound program planning will improve the success of environ- 
mcataL education curricula and programs. 

I i 
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III. Curriculum and Program Development 



The presence of enviroamental education in public school curricula 
can often be characterized by loose organization and little sense of 
direction. Guidelines for development are often contradictory. Curricula 
are sometimes implemented for a year and then abandoned when outside fund- 
ing is no longer available. Some of the courses developed do not really 
appear to differ significantly from traditional ones. 

Although content is important to environmental education, a sound 
methodology is essential for it to have carry-over value into discrete 
subject areas. Curriculum development research has been conducted in 
several areas': methodology, modeling, surveys -of existing programs, 
implementation, and urban aesthetics. 

Relating the effects of different approaches or experience, i.e., 
field trips vs. media, outdoor vs. indoor, provided the focus of studies 
by Brady (1972), Howie (1974), and Slater (1972). Brady's research dealt 
with an experimental group of biology students who were taken on field 
trips, each one designed to reach a single concept, while the control 
group was exposed to the same environmental concepts through various 
media. Exposure in both groups lasted for two hours. Evaluation was 
based upon a comparison of student achievement and environmental attitude 
data using investigator designed tests. Data were analyzed using t-tests, 
analysis of variance, and analysis of co-variance. Results indicated 
significance beyond the 0.1 level between pre-test and post-test scores 
for both groups, providing evidence that field trips and media can both 
be used as successful teaching methods in presenting environmental concepts 

Similarly, 'Slater (1972) utilized an exploratory field trip to analyze 
its effects upon sixth grade students* cognitive understanding of eco- 
logical concepts of adaptation, change, and interdependence, before and 
after exposure to the field trip. In this study, only one group was used, 
and it was observed three days before and three days after participating 
in the field experience. The Campbell and Stanley (1963) Time-Series 
Design, and tlie Florida Taxonomy of Cognitive Behavior were used to measure 
change in cognitive understanding. The Time-Series Design can be useful 
with classes for there is very little impact ca instruction. Results 
indicated a significant change at the .05 level in the sixth graders' 
understanding of ecological concepts. 

In analyzing Howie's (1974) study in which he examined the effective- 
ness of outdoor experience vs. classroom experience in relation to control 
groups, it was found that students who received any one ^f the three 
environmental education tr^^atments (outdoors only; indoc^j only; or outdoor 
indoor) were better able to formulate and apply concepts than students in 
the control group. In developing conceptualization, the classroom exper- 
ience was found to be more beneficial; however, it was not superior in 
developing applicability, nor was the indoor-outdoor experience. 



Hosiey (1974) compared two instructional methods based on the balance 
of nature concept, Tlie first version utili?.ed field out-of-doorF instruc- 
tion, calling attention to plant and animal interaction, while the other 
utilized a tlircc-screen slide-tape audio-multiple image (AMI) presentation. 
The test population of ^lOO fiftli graders was assigned to four treatment 
groups — the ' Lving no trcatmeni:; group II, the AMI treatment; 

group III tico; and group IV, both AMI and field treatment, 

ivcsuits i t ' udents who received AMI sc( higher on a reten- 

tion test Loceiving no instruction, and gh as those 

instructed xi. iicld methods. AMI and field experience programs produced 
higher scores and more rapid responses. 

At Eiizabetli City State University (1973) in North Carolina, a 
program strongly student-centered, utilizing competency based instruction, 
has been developed to prepare students to teach environmental education. 
Students determine their own academic needs and plan a self-paced program 
to meet those needs. During this first phase, extensive use is made of 
audio-visual supported modules. Tlien students are involved in working 
with their own individual projects and sharing the results at weekly 
meetings* in tlie second phase. In addition, eacli studeat participates in 
a summer National Environmental Encounter Worksliop, at which time he 
travels from coast to coast, analyzing and contrasting natural and human 
environments. After returning, students conduct workshops and seminars 
with public school teacliers, students, and tlie community, based upon their 
trip experiences. 

A pilot study in communications by Voelker (1973) was made among 
sixth and seventh grade students from average and low socio-economic 
neighborhoods in an urban-industrial community, and fifth and sixth graders 
from a small combined agricultural-industrial community. The material 
proseuted consisted of science concepts centered around an environmental 
problem with aecompanying pictorial cormnunications to liigliliglit certain 
concepts. Pre- and post-tests indicated a number of significant differ- 
ences between the groups. Child reaction to the sequence in which material 
was prescMited seemed to be an important factor in learning capacity. 

R. ii. Vogl (1973) attempted to dotermine the willingness of selected 
fichool >iuporinten(hnits in Illinois to accept citij^en action roles for high 
fichooi sLMriors seeking, environmental reform and to develop guidelines for 
such slutlent involvement. Data were collected using Cattell's Sixteen 
Personality Kaetor Qucjstlonnairo, witli superintendents grouped according 
to size of ijcluuil. An Environmental Action questionnaire was also 
(Icvelnped and admlulslered. Data were anaJyvietl usin[;. F-tests, t-tests, and 
correlations. V/hlle stat Lslieal d I f fiM^uicen in data coiicorning personality 
trails and unvironmonti'il issue^i betwi^en lari»o anil small schools cast doubt 
oh tlio results, It was revealed that super intentlonts appointed from out- 
side tliu (llntriet stipportcnl action on air pollution, older, Jarge district 
fuiper Ini LMidfU tvS ;uippurtt.ul act ion oa r.olicl wante disposal and buNuiti flea- 
lion. Small (llsitricl super inlenileut^i supported air and water pollution 
acUon. TiuM'e was a hij\h iU^>;r(n^ of opinion diffevenct? on odvieational 
inuov.i ( i on . It was concluded that to asmu'i? a(u*optanri' ^ advocates of 
aiaioii roles rihould vli'W ihrlr oflorts in the eiMilext oT diri'uslon Unuwa- 
I li>n. Similarly, iiiipruveil env I roniiusi t a I tu'havior ol' students would enhance 
their i'l'eil il)i I i I y wilh the puhJ le a?; they attompL lo assuim? action roles. 
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Jinks (1974) researched an organizational scheme whereby environmental 
education may be implemented into all major subject matter areas of the 
school curriculum. It was concluded that the pandiscipliuary approach to 
environmental education is feasible and requires no increase in existing 
school budgets or staff, nor any reorganization of existing school sched- 
ules.. A minimal reorientation of instructional focus is required. 

Quinn (19 73) ev'.] 1 uatCMi ;i rechnique for clarifying environmental 
values with high scUuu 1 , a-es. Thirty-one packets of student mater- 
ials, called value shoots, -Lire developed on environmental issues. 
Selected value sheets , evaluated -in twenty classrooms. As judged by 
pre-test and post-test results^ the value sheets did not affect students* 
reacticr. to a significant number of items on the affective test. 

A procedural model for developing environmental education programs 
for teachers of young children was the research of Brice (1973). Develop- 
ment of the model revolved around design and evaluation of an instructional 
unit which served as a prototype for testing proposed program development 
strategies. It was concluded that the prototype satisfied the criteria 
specified for effective environmental education and that procedures 
designed for the study offer a viable strategy for developing effective 
environmental educatioii programs for teachers of young children. 

* 

Suininary 

Studies reported above indicotc a variety of dimensions used by 
pract it loners in cnvironmen tal education : 

1) Field trips, media, and classroom/outdoor experience 
approaches are often useful in helping the student gain 
conceptual understanding. 

2) The classroom setting appears to be better for initial 
conceptualization, but may not be superior in developing 
appl ica tlon. 

3) Outdoor experiences appear to be useful in promoting 
concepts and values appropriate to conservation and 
environmental education. 

/») iiroad pand i sclplinary appruauhes to environmental educa-- 
Lion art> posr.lble at no or little :increar.;e In cost to a 
seluKi I sys tem. 

I>) StraLi^);l(M; appropriate for teacher-oriented environ-- 
mental education exist and appear to he efftictive. 
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IV. Simulations, Gaming and Modeling 

The use of simulations and gaming was the subject of an investigation 
by Sibley (1974) comparing the effectiveness of a simulation exercise, a 
simulation game, and conventional instruction, at the elementary and 
junior high levels, for the teaching of facts and concepts related to 
ecolop.v and problems of population and pollution. He attempted to deter- 
mino rier or not attitudes of 163 sixth graders were changed in relation 

t' ii ' nment as a result of participating in four simulation games. 

i'^< 1 St I who came from one of six homerooms was assigned to a control 
or * , aental group based upon educational ability, achievement, 
emotional-social growth, self-motivation, and reading level. An Environ- 
mental Attitude Inventory (EAI) was administered to each student in the 
control and experimental groups. Those in the experimental group spent 
fifty minutes a day on one of four simulation games until each one had 
been played. Then all students took the EAI post-test. Findings pointed 
out that the use of simulation games effected favorable attitudinal changes 
toward the environment among sixth graders. Also, variations on the post- 
test provided evidence of the fact they were not related to sex, I«Q., 
reading level, or science achievement. 
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V, Cognition of and Attitudes Toward Environmental Education Concepts 

The review of twelve studies by Roth and Helgeson (1972) of student 
attitudes and beiiaviors included four which reported on attitude and 
behavior toward conservation or pollution topics. The summar> of these 
studies suggested: 

1) The ability to identify or recognize environmental problems 
does not necessnrily Imply knowledge or understanding of 
the problem, 

2) Statements of behavior with respect to conservation con- 
cerns do not satisfactorily predict observed behavior 
consistent with such statements. 

3) While attitudes favorable to environmental concerns are 
related to past experiences, tliere is little or no evi- 
dence to suggest that formal science education enhances 
these attitudes more than does education for the non- 
science major. 

4) Some evidence does apr^ar to suggest thac positive 
attitude change is :"*^''^toted by interest motivatioi; and 
exposure to coiiserv in education experiences. 

Several recent studies h^ been conducted dealing wit;h l)elief and 
attitude siiiTt or cliangc and i performance of a variety iwaluative 
instrument:! in relation theret - These are summarized belov, 

Eastman (1973) used a seme, -^ic differential instrument containing 
thirteen concepts and a unit on itter pollution to develop md validate 
an environmental attitude mcasiue. He worked with 1,100 sixth graders 
in Maryland in a five to fifteen nour instructional unit. Tierc v^ere 
two typett of instruction: teacher-centered and student-centered. One- 
half of the students were pre-tested before the instruction period. All 
students were post-tested. No significant advantage of eith^ir teaching 
method was iliscoverecJ , nor wore significant attitude changiv: identified 
after treatinc^nt (instruction).. lilnsumau suggested both the weakness of 
the materi.a.ii and the time eJetucnt may have affected *"he results of the 
research \)\it claims that scmar.rLc differential techr ic ues show promise 
as a methi' . of measuiring attitudes with predictive va. idlty, though 
li t tie evi .rnce is offered . 

heith (1073) developed an elementary environmental attitudes program 
to be used with student teachers during their practice teaching. IVenty- 
nlne student teachers participated in the program, wh i cl\ Jar.ted three to 
four weel;.s. hollh reporln some attltuch^ clinn{\es by hotl^ children and 
Htu(h.Mil teachers, hasi'd on pre- and por. t:-toiM:s usinj; tlio i;awj 
Soman tic 1)1 f fe reii 1 1, a 1 an il lh(^ QALvVlt.^^ll\llvllJlil.i'i)^''i^ J.\Vi.\ll!>Vl!:i 
for the HtudeiU. teaehiu's and the l^^n yl ronm<.MU a I Scmiu^^^ c 1H. f f f ron t iai and 
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the Knvi roumental Concern Inventory for the children. Time was considered 
an important factor controlling change in attitude, more time being 
necessary for effective attitude change. 

Perkes (1S72) conducted a study designed to acquire baseline data 
about 10th and 12th grade students' environmental knowledge and attitudes 
and to study the relationship of attitudes and knowledge to variables of 
interest in evaluative measures. The staff of the ERIC Clearinghouse for 
Science, Mathematics, and Environmental Education and selected consultants 
developed three forms of an inventory which contained items requiring 
knowledge of specific facts and general concepts of the environment. Also, 
several items elicited students' attitudes about certain aspects of the 
environment. The inventory was administered to a maximum of 30 tenth 
grade st^lents and 30 twelfth grade students from each of 199 schools 
ran(' tiy selected from the Great Lakes states of Illinois, Indiana, 
Michigan, Ohio, and Wisconsin, and the Far West states of Maska, 
California, Hawaii, Nevada, Oregon, and Washington. 

Perkes found that males scored significantly higher than females on 
items requiring knowledge of facts, but not on items dealing with general 
environmental concepts. Twelfth graders scored significantly higiier than 
ti'iJtU graders on the environmental concept items, but not on the items 
ri-s]uiring kn^'.v-..edge of environmental facts. In regard to attitudes, 
i!i£ iierences were found based on sex and grade level. However, the calcu- 
Lv"i.on of a C:ii-square statistic using proportions instead of the total 
1! 1. -or of cases indicated that proportional di f ferences were slight. 

The size of the community where the respondent lived and v/ent to sclioo 
.i-. not si-'.nif ic^-antly related to knowledge of environmental facts and 
orv.:epts, but v;as related to items requesting the respondent to identify 
wi/ .r iie thc)uj»ht to be the major environmental concern of tiie community. 
Ur l.:;; a forced choice technique, Perkes found a positive relationship 
bv':..\'en the of community and the selection of pollution as the 

.r:.i';.-T coumutnity problem. Ilov^ever, this trend was reversed in cities over 
]..,000 popi.latlon and concerns seemed to change toward so^^iological , 
c\ ■■ and/or health related topics. 

State res idence wn : t h;o related to v;-int:. was considered to he thr 
!}ur environmental concern i the community. 'waiifornia respondents 
ectcid air pollution; Wisi usJn respondents were more conceiTied with 
V or pollution; respondeuti i.rom Hawaii considered land-use lo be of 
;n;? 1 tir liupor tance . 

Due to tho \iiV[\r studcMT: srimple used in this study (10,?.ri/O, Tow 
;i nif leant re 1 at.l nnshi ps ^Jll>uld liave |;one undtitected. Also, where no 

(ionships {.'ound, i,t Indicated that replication siiould prcuhu' 

liar rc'si!^ Ilohl's (197()) results parallel, those of Perkes, utilii'i:) 
ilfertMit .iiray of 22 states, with a variation in data of lesii than t\.'o 
. • ' rvM'ii t . 

UohPj; (l9/()) jWudy vaji lUv. sinunul ol a threi'-^pai't nat ional 
:\ i romiuMiLjJ js'U'SsiiumU. . Tne purpcK';e uf study war, l measure coi;-' 

.iivr and'-a I ICe t lv(* env i.roiunou ta 1. Intormatlon aiming tiMith and tw».vlltl\ 
ill.' studt'uts. Tlu^ sample of uviM' 1!>,000 stnilents wj « drawn so ( h*a 



population distribution in each state was accurately reflected. The 
environmental inventory was administered by classroom teachers in over 270 
schools in 22 states of the Mideastern, Southwestern, and Plains and 
Mountains regions of the United States. 

Three separate 40-item inventories were developed involving environ- 
mental facts, concepts, principles, beliefs, and perceptions. The responses 
were tabulated; response frequencies were compared with those resulting 
from tlie other two parallel studies. A Chi~s'quare analysis was made on 
the basis of sex, grade level, size of home and school communities, and 
state of residence. Correlational and factor analyses were also made on 
the data. 

The results showed that in all cases the response frequencies of this 
study were within 2/o of those from tlie other two counterparts of this 
study, confirming nationwide consistency. The 0.001 level was considered 
statistically significant for tlie Chi-square analysis, since the sampled 
population was so large. Sex was found to be a statistically significant 
factor on about one-half of tlie inventory items on each form. Grade level 
was found to be a statistically significant variable on about one-fourth 
of the inventory items. The size of home and school communities, and the 
state of residence were found to be statistically significant variables on 
about one-fourth of the inventory items. Correlation analyses identified 
three sub~r .>lHila tions : (1) a small number of students possessing a high 
amount of cognitive information and positive attitudes, (2) a majority 
of students possessing a low amount of cognitive information and positive 
attitudes, and (3) a small number of students possessing a low amount of 
cognitive information and negative attitudes or no opinion responses. 
Altiiougii all three forms of the inventories V7ere composed of basically 
different tjues tions , a.l 1 three inventories factored similarly. The most 
promLnCMit fai-tor Identified incorrect cognitive responses with negative 
or no opinion affective responses. 

This study lndical:ecl that the average high school student possesses 
a Jimited amount of cognitive environmental information. The attitudes 
possessed by high school students were termed "learned responses" since 
the correlation between these attitude responses and cognitive information 
was very low. Therrfore, thoeje attitude responses were not considered to 
be firm be l. Lefr on tiie part of the student. 

A Hrilish nationwide survey was org'uii/.ed and conducted by Richmond, 
a University Keilow at The Ohio State University (1976), with the coopera- 
tion of t;Li:iwird I''. Morgan, a lecturer in environmental stutlies at the 
rreyiliju Poly techn 1.0 Sclu)ol of Education in hinglarid. 

Till? purpose of the study was to establish baseline data relating to 
the LMwi rouir uital knowledge and beliefs of fifth year secondary :U:udonts 
in l'!nj;lantl ami to as(XM"tain whether significant re.l.atlrnships exist 
bet. WiHMi : 

a ) The env i r{Miinen t a 1 know 1 ecl;;^' of tuden t s and 
so 1 t»et ed var 1 ah 1 es ; 
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b) » the environmental attitudes of students and 
selected variables; and 

:) the environmental knowledge level of students 
and their attitude toward the environment. 

The instrument developed for this study consisted of three 
questionnaires each containing 45 items, ^-Hiile any one student was asked 
to respond to one questionnaire, the use of three different forms randomly 
distributed among the sample is a useful technique for eliciting a maximum 
amount of information. All of the items used in the instrument were 
thoroughly tested and iinalyzed in a pilot study involving almost 400 
students from nine representative English schools. 

The questions were designed to measure the luutual kn wledge, 
conceptual understanding, and beliefs that students have relating to areas 
of environmental concern. The areas of concern were broadly categorized 
as pollution, population, natural resources, land use, energy, environ- 
mental health and safety, ecological relationships, and social, political} 
and economic influences, 

A sample of 500 schools, representing about ten percent of all 
secondary scliools in England, was randomly selected to take part in the 
survey. Each distinctive type of British socondary school (comprehensive, 
secondary modern, grammar, direct grant and independent) was proportion- 
ately represented. School principals were asked to administer the 
questionnaires to a heterogeneous group of thirty students in the fifth 
year (fifteen year olds), 

A ^otal of 383 schools (76,6%) returned completed answer sheets 
providlii-; information from over 11,000 students. The data wore tlien 
transferred from answer sheets to punched cards and analyzed by standard 
computer programs. It was found that: 

1) Students responded poorly to factual knowledge items; 

2) students demonstrated a g-jod understanding of environ- 
mental concepts ; 

3) response patterns indicated thai on belief items students 
had a moderately positive attitude toward the environment* 

Prior to this study .similar large-scale eavironmental Surveys were 
conducted in the L'uitcid States and Australia. In 1972 Perkes and Ijolil 
of Tlie Ohi'o State Mui.vorsity Inltlitod the first national survey of 
enviroiunen tal knov;icd[j;e and attlLiuie.s by collecCing data from lOth and 
12 ih ^;rado Aiiier j can students as ri ported earlier In this paper • Three 
years inter l':yer.-. ( 1972) , an Austral ian working at Oregon State UniverslLy» 
used a mLidified vernon of the Aiiierican instrument to conduet a similar 
survey of JOth y^rad^.' Auiitrallan r^iudents. Since many common items were 
used in the tiuesli.u:uiaires admin ir. ( e red in the United States, Australia, 
and l)n^\l»nul, it will 1)0 |)i)!;r.ible lo compare the relative environmental 
kunwied)\(^ and alti teles of students from those countries. As other 
i^ountrles are surve' .Ml, more oxtensive cross-cultural comparisons^ wiii be 
possible, Such (uuni'ari iions would he helpful in providini; inj^iij/Jit intc^ 
the "t^xpor t ah 1 1 1 1 v" of existJnj^ onvirouinentai educatltni curv[eulii. 

lA 



The results described in Riciunond's study are strikingly similar to 
the reyponse patterns observed by Boril, Perkes, and Eyers, In their 
studies, students at tiie equivalent grade level were reported to have a 
generally poor grasp of factual knowledge (with higher levels of concep- 
tual knowledge evident in the United States), and yet they tended to 
express positive environmental attitudes on the affective questions. 
Students did not perceive local environmental problems, but were prepared 
to attrioute such problems to the national scene. So critical problems 
like over:crov;ding were considered more serious than problems relatinv 
the physical environment. Significantly students iden'ifir/ "readi; 
radio, and TV" "as the major sourrf'* . cental knowledge. Tiiose 

indicating; "sciiool courses as ineir souice of information scored sig^ 
nificantJ.y lower on factual, conceptual and belief items. 

In addition, the data generated by tiiese studies, and hopefully by 
ainrii.ar survi^ys in a number of other countries, might well provide the 
basis for developing models for international environmental education in 
accord with UNESCO recommendations. 

Uorvai (197A) used semantic differential and Likert agree-disagree 
formats in instruments to determine environmental orientations of fifth 
and eighth ^;raile students. Three instruments, found valid by content 
and panel iJcLngs, reliable by Uoyt internal consistency and stable by 
test-retest v:orrelation coefficients, were tested on 665 students. Eighth 
graders wer.* Lound to be more consistent and stable in their environmental 
orientatic r.s than fifth graders. /\nalysis of variance helped identify 
differencus i\\ envi rontaental orientation among students grouped by grade, 
communlly typj, sex, I.Q. and socioeconomic status. Eighth graders were 
found to DC liss optimistic **oward tlie future ttian fifth graders. Sub- 
uruan and lUi .:i children weru less optimistic about the present world than 
were rural, cii-ldren.- iligh I.Q. and grade level criteria most often snowed 
significant r lationship to environmental orientation. The students 
agreed on air pollution as the most serious environmental problem, 
Wilderncjss pr servation and population control were concerns for hi^gh 
socioeconomic status elu.ldren, while noise and water pollution were of 
greater concern to low socioeconomic ciiildren. 

Parker (197^») used a semantic differential technique to analy^^e the 
envl ronnitnLa 1 al.tilude.s of 180 students in grades 4, 6, 8, 10, and 12. 
Snb/icKMs ri'spiMidcid to projected co.lor slides which served as concept 
stimuli.. 1) i. r ference.s in environmental attitudes were sought on the bases 
of i'.rade level, sex, area of residence and level of intelligence. The 
data rolU'cled were factor-'analy/ied and analysis of variance was carried 
out (Ml cociponent scores of tlie cell means for each extracted factor. 
St at i,;;t i ea I I y sij'jn'flcant pair-wise differences of the main and interac- 
tion efleei » Wi,rc! tcisted lor, using Tukey's method. Winoteen factors 
emrr,;ed fi i i I iie Seven test concepts with a mean common factor variance 
of .-)().•'! prr roiieept. Crade level differenees were significant for fourteen 
f;H:t(n\^i; el. v.-n of these also showed si.gni.fi.cant 'nteract.ion with areajj 
of resideuc^^- Attitudes toward pollution problem.s showed an upward trend 
f r(uii i;ra(l»v; i.^ir t(^ ti'U hut dt^'creasLid in r.t.rength in grade twelve. A 



change in ottitudcs toward aesthetic aspects of the environment occurred 
^tom grade four to grade twelve. Wo consistent attitude patterns were 
Evidenced ^^lihor than for grade level. 



Zacher (i974) reported a st:udy 436 elev^M^cli grad^ ^atana 
Students* rQgponses to tlie S yracuse -i ronmen * . i Aw a r en Test , a cog- 
nitive nH'-i^Uirc ^>r vironinorital knowi^ . V:^^ lab selected for 
^tiaiysis ^iicluci^.vi j.^ k^ liobbios and activities, variety of reading material, 
^^Icvision viewing, father's occupation, family size, participation in a 
formal environmental prograir., and geographic location. These were obtained 
through the ij^e of a student data siieet. Mean scores achieved on the test 
^Gre Used to determine signiiirlcant differences by t-tests for the inde- 
Pe^iident stude-L variables. lales scored higher than females, students 
ffom small^t families scored, higher than those from large families, regu- 
-^^r readers of three or more periodicals higher than those reading two 

less, ^'^^\ non-par ticipant.s in a formal environmental program higher than 
Participants, The Montana students scored higher than did the norming 
Populatioi^ (Middle Atlantic and New England states) on the test- All 
^hese diff^tences were reported as significant, 

Noesl^-o (1974) studied the attitudes of fifth graders in Milwaukee 
toward the u^ban environment of today and the future. The study was 
divided between real (field trip) and simulated (slide/ tape presentation) 
instruction^ of students living in three geographic areas: center city, 
n^id-city ^^^d suburbs. semantic differential instruments were used to 
^^mple attitudes and analysis of variance and t-tests (,05 level) were 
^^ex\ to det{jj-mine the significance of the data. No significance was 
^^ttributed to the data collected about the city, while field trips were 
found to of significance, in dealing with the city of the future, 
^ontor city ftcudents had a more positive attitude tov^ard the city of the 

tare, 'l^o. ^rrand mcMn score of attitudes toward today* s city and the 
J^^tancf mean ,score of attitudes toward the future's city showed a signifi- 
^Out diff^roj^cc for all the students. 

S, Vogi (1973) doveloped two formats for a course of study on the 

^^ix^at LaK^^ water resources, lecture and individual inquiry, to determine 

^Uich app^'^ach developed the more positive attitudes toward the Great 
^-Okes in el.a^^s of iuservice teachers. 

Concepts for teaching were determined by a jury panel of experts. 
Li.kert:-'typo paper and pencil test was used as a pre-test and post-test. 
'^Ua.ly:? Ls ^'^^ data i)y Varinus statiHtical approaches revealed that the moan 
PosL-ti-;t '»o.i)re fcir tbe lecture group was significantly higher than that 
^M"; the i.ntl i-Vi dnal incpiLry group, lio re.l.a t. i onsh l[is were found to exij-^t 
^K»twtHin t''''t ju'eres aiul ^iJ'J', .'^ex, niai'Ltal -?latus, I'.r.uh.^ or sul^jcct tnup.lir, 
^iiuiil)nr of ^'t'riiLi.s pTu'viei'-ly earned bi^ Logy, geology, f;ociolap»y or 
^n.bcir tMi^ ^ ^''Muni'iU 1 1 i'(un".''^'s . . los I aU] oc: t .-^^ fi* 1 1 that a comb Ina t i on o f 
UuMiiTr and iiKiivichial wf'i"k would i beneficial. 

Th.' id)nvL' Moccd };tu<^^es demcne^ t rat.e that a nunibcT of inver, f.if'at Ions 
'^■iv>' rvaii'i''\l { aUitu<l'^s of ;;Miih:::s I'uward the unvlranmenf and i Is 
P^'ub I iMiis . '!n': variril anpreniduvi h ve produced a varliM.y el' ouloomos, 
^h senu» i"l''^uu '5 d i 1 r^^noiv> have luvn dfiuons t ra tod among stuilenCs 
*^^\'oril i nr» .^i< ♦ VeKideiitiaJ loe.i t. i .>n , a}:<* and iuu*. ioeeonom ie juatus, bul 
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in ''hfT ins L ances no sign! 
' <. ^ mentioned have 

{ r I ; { ICS of public 
oiu i.iu i .irientation. 



Sumnuiry 

It can be observed that: 

1) Positive attitude changes occurred in several s*:udies 
as the result of spqcified treatments, 

2) A positive relationship appears to exist between knowledge 
of and attitude toward environmental issues, as noted in 
studies reported above. 

3) Differences in knowledge levels have been noted to 
relate to urban/suburban and regional experiences and 
perceptions, grade level, and sex of the student, 

.4) Positive relationships have been noted between outdoor 
or field experiences and cognitive achievement. 

Perkes suggested that the youth of the United States have positive 
attitudes toward environmental management, but have little idea as to how 
or where things can be changed to achieve a satisfying quality environment. 

It should be remembered, as suggested previously, that stated 
bcihavior toward tl\e environment is not necessarily a predictor of observ- 
able action. 



ance has born observed. The majority of 
with t* c ^ -Ltive and attitudinal 
I children. Only one, Horvat, mentioned 
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VL Evaluation Instruments for Environmental Education 



Seventeen dissertations, 1972-1975, dealing with instrumentation 
showed evidence of statistical analysis of data dravm from environmental 
education and environmental science programs. Three surveys of evalua- 
tion instruments done by Perkes (1973), Wheatley (1974), and Doran (1974) 
were reviewed, as were other works by Bennett (1974), Uounshell and 
Liggett (1973), and Howie (1974). The test instruments were either 
pencil and paper instruments or combination instruments. Bennett (1972) 
describes three types of evaluation techniques useful for environmental 
education programs: (1) pencil and paper instruments which are used by 
the majority of the researchers [a disadvantage of this technique is the 
awareness by the subject of the testing process]; (2) the "unobtrusive 
measure" which consists of contrived and simple observations of behavior 
during which the subject is unaware that he is being evaluated; and (3) 
direct observation of subjects involved in the learning process* No 
evidence was found of either the unobtrusive or the observation techniques 
being used, except, in a few combination instruments. 

Evaluation instruments are listed by author and title, for ease of 
identification. 



Pencil and Paper Iwahuition InsU'umcnts in Environmenlal Education 



Asche (1972) — Environmental Attitude Scale 

, A pro-tost and post-test evaluation instrument developed by Asche 
was designed to measure student attitudes concerning environmental con- 
cepts relevant to desirable environmental attitudes. The population 
consisted of all the secondary classes within a selected school. These 
classes were randomly ordered and randomly assigned to treatment groups ' 
for a prc-test and post-test control group design. The sample tested 
consisted of 306 students. 

The internal consistency of the scale was calculated using the Kuder- 
Rlchardson formula obtaining a correlation coefficient of 0.66, and a 
yplit-hal.f method which resulted in a correlation coefficient of 0.67. 
The data were analyzed by item analysis of frequency distributions on 
studenti'i responding to each test item according to key weight answer 
positions, and one-way analysis of variance. The item analysis resulted 
in twenty tost items significant at the 0.05 level of probability. Tliere 
was no significant difference between the vocational experimental ^rouD 
and the vocationai control group when gain scores were tested by analysis 
of variance. The gain scores between tlie vocational and the non-vocational 
control [groups wore tested and b tatis tica 1 l.y significant differences were 
found. 

3 
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Bownian (1974) — Opinions About Environmental Issues 



The evaluation instrument was a pre-test and post-test instrument 
that assessed attitudes toward environmental decision-making. It was 
field tested on a pc,)ulation of 331 college students. 

Data were analyzed for reliability and by analysis of variance. 
Student attitudes tov/ard determinates of environmental issues did change 
significantly as a result of an introductory environmental management 
course. There was no difference between the lecture discussion method- 
ology and the simulation sfidy methodology utilized. The author postulated 
that the broad nature of environmental education may place certain 
restrictions on the number of attitudes it is feasible to assess on any 
one instrument, and recommended a study to discriminate the various levels 
of commitment to act as a result of the intensity of the respondent's 
attitude to\ ard environmental issues. 



Ciesla (1974) — Ciesla Instrument 

This was a pre-test and post-test instrument used to evaluate the 
effectiveness of a self-instructional environmental study learning guide 
on students obtaining a measurable cognitive gain in the understanding of 
environmental concepts. Students enrolled in a university introductory 
natural resources course and students enrolled in an elementary methods 
class served as the experimental and control groups. The data were 
analysed using the t-test. The results indicated that an effective self- 
instructional learning guide to an outdoor education area could be 
developed and utilijced by university students. When utilized in such a 
way a measurable cognitive gain in the understanding of environmental 
concepts resulted, 

DeBlanc (1973) — The Metropo litan Achievement Tests: Science Concepts 

and Understanding and Science Information 

The instrument used was a pre-test and post- test science achievement 
test. The study evaluated the science academic mean performance difference 
between senior high school pupils who took part in an outdoor education 
experience and those senior high school pupiJ.s who did not take part, A 
group of 285 senior high school science pupils were considered as the 
experimental, group. Another group of 19^1 senior high school science pupils 
from a different school were used as the control group. Both groups were 
pro- tested and post- tested with the same instrument. 

The sLatLsticai treatment was an analysis of variance on the gatliered 
data, F-ratios in lerms of the flvu hypotheses of the study were obtained 
and checked for s i f',n Lf icance at the 0.03 level of confidence. Senior high 
schoo l sc ienco pupi ls havln)» outdoor education (experiences as part of a 
scLenr.e proj'.ram appc^arcd to achieve i«;ij;n U'icant gains over science pupils 
not exposed I o the pro|',ram, 

\ 
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DeLucia and Parker (1974) Modified Semantic Differential Instrument for 

Determination of Changes in Environmental 
Attitudes 

This test instrument was a set of color slides used to measure student 
environmental attitudes. The test population consisted of students from 
grades 4, 8, and 12, The evaluation instrument was analyzed for relia- 
bility, means, and related information. Data were analyzed by analysis 
of variance and the factor analytic technique. The authors concluded that 
the instrument is a valid and reliable evaluation instrument of environ- 
mental attitude although generalizable aspects are not indicated. 

Hamann (1973) — Hamann Environmental Values and Attitudes Test 

This pre-test and post-test instrument was used to evaluate a value- 
oriented environmental education program. The program included the 
validation of the usefulness of the investigator's environmental education 
guide, an inservice teacher training program in human values education. 
A comparison school and experimental schools I and II were used to measure 
whether there was a significant difference in student values and attitudes 
toward the environment as a result of being exposed to a value-oriented 
concept and strategic framework. The subjects were all the (285) sixth 
graders and nine teachers from three schools which vere comparable in 
socioeconomic level. 

Utilizing a factorial design with unequal, within-cell, sample sizes, 
the data were subjected to analysis of variance. From the analysis of the 
data it was determined that the students in the comparison schools whose 
teachers received no manual or inservice training experienced significant 
losses in both value status and in attitude toward the environment. 
The students in experimental school I, whose teachers received the manual 
only, sliowed significant losses in both value status and in attitude 
toward the environment. The students in experimental school II, whose 
teachers received both the manual and the inservice training, recorded 
significant positive gains in both the value status and attitude toward 
the environment. It was concluded that without inservice training, no 
effect in the values and attitude changes occurred. 

Hosley (1974) — Hosley Retention Test 

This test was used to evaluate two methods of instruction in environ- 
mental education. One method used outdoor field studies and the other 
used a sJido tnpe (AMI) presentation of the same concept. From a total 
popuhition of 400 f 1 f tli-^^rade students, 100 subjects were selected at 
random and assip.nod to four treatment j^roups of 25 each. Group I served 
as a control and there were three cxperimontal groups. 

Tlie data were; subjected to analysis of variance between and within 
trentiiuMit ^.roups, plus a postmortem comparison between means usini^ the 
Duncan Miililple Knnj.\a 'lost. Students who received Instruction tnrougli 
AMI. siconnl a^; Uiy\\\ »u» ^itiidonts Instructed by field methods. Students who 
'received insLruotion throu^di AMI scored higher than students who received 
no InsLrnctLon. Students who received instruction throu|„^h /\MI did not 
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score as high as students who received the combination of AMI plus 
field experience. 

Hounshell and Liggett (1973) — Environmental Knowledge and Opinion 

Survey (EKQS) 

This test instrument was designed to evaluate students' knowledge 
about and attitud s toward the environment. Sixth-grade students (1,881) 
were randomly selected from nine school systems for the test population. 

An analysis of data to detemine significant differences was computed, 
using t-tests between subgroups of male and female students and rural and 
urban students. The minimum acceptable level of significance was 0.05. 
In comparing all urban students in the sample, there was no significant 
difference found on the attitude subtest. There was a significant 
difference between the scores of urban students and those of rural 
students on knowledge. In comparing all participants' scores on the 
attitude subtest with scores on the knowledge subtest, a correlation coef- 
ficient of 0.6 was found. There was a high correlation between the 
individual's knowledge about the environment and his positive attitude 
toward the environment as measured by EKQS. There was no significant 
difference in attitudes toward the environment between urban and rural 
students, but there was a significant difference on the knowledge subtest. 
Tlie author postulates that one viable approach to creating constructive 
environmental attitudes appears to be through providing knowledge about 
man's environment; therefore, a well-structured, well-planned approach to 
environmental education will yield positive attitudinal changes. 

Howie (1974) — Environmental Resources Concepts and Application Survey 

The evaluation instrument was a post-test developed by the author. 
Tiie instrument was used to determine the effect of an outdoor environmental 
education program as compared to one conducted completely indoors. These 
two types of programs were then combined into an indoor-outdoor program 
and compared. The test population was fifth-grade students randomly 
assigned by classroom to four experimental conditions. 

The reliability of the evaluation instrument had a correlation 
coefficient of 0.92. lu all cases students wtio received one of the new 
environmental treatments scored significantly higher than the control 
group that received no treatment . The t-test was used to analyze the data. 
Analyses showed that the advanced organized classroom program was superior 
to the oudoor discovery type, of learning when compared on a cognitive 
scale. 'J'herc was no significant difference when classroom treatment was 
compared tt) the combination outdoor^indoor treatment. There was a signifi- 
cant diffore.ice hetwc^en tlicse treatments and no treatments. Ttie authors 
recommend that environmental education programs should he an extension 
of the classroom, not a unique exper I once. IT couceptuali^.ation is 
desired, sLuchints need extensive and structured programs of advanced 
organii'.at: Ion. 
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Kieinke and Gardner (1972) - 



- Syracuse Environmental Awareness Tests 
(SEAT) 



This four-form evaluation instrument was developed by Gardner, 
Kleinke, and Coner to measure the cognitive and attitudinal realm among 
high school students and adults. Norms for the SEAT were determined by 
raw scores obtained from a sample of over 1,250 eleventh graders from 
the Middle Atlantic and New England states. 

The KR-20 reliability coefficients of the total test scores range 
from 0,83 to 0.95, From total test percentile ranks and Stanine norms, 
the mean was calculated to be 29.5, with S.D. 8.3, for 56 test items. 

Getting (l973) — Paragraph Completion Test 

This instrument was developed by David Hunt and his associates. The 
conceptual level of all participants was determined by scoring the sub- 
ject's response to the Paragraph Completion Test . A simple cross- 
Stratified random selection of student subjects was drawn from the 120 
students who completed the Paragraph Completion Test . The purpose of the 
study was to find the relationship between the conceptual leveJ scores of 
the student participants and the ratings of their performance on the more 
environmentally complex learning tasks of the Nebraska University Secondary 
Teacher Education Program (NUSTEP) . 

Pearson product-moment correlation coefficients were calculated to 
determine the nature of the relationship between the variables being con- 
sidered in the general and auxiliary hypotheses. A significant positive 
relationship at the 0.01 level of confidence was found between the con- 
ceptual level of the subjects and the ratings of their performance on the 
more environmentally complex learning tasks of NUSTEP. The final conclu- 
sion was that a negative relationship exists between the conceptual level 
scores of the instructional staff and their ratings of high conceptual 
level student performance. 



Perkes (1973) — Environmental Knowledge and Attitude Inventory 

This was an extensive attitudinal survey done by the Center for 
Science and Mathematics Education at The Ohio State University. Environ- 
mental knowledge and attitudes from a sample of tenth- and twelfth-grade 
students from all 50 states and the District of Columbia were obtained. 
The instrument has three forms containing multiple choice items which 
deal with facts, concepts, and attitudes. Individual schools were randomly 
selected and students randomly selected within the schools. The instrument 
was tasted for reliability using the KR-20 which resulted in reliability 
coefficients from 0.79 to 0.92. Chi-square statistics based on propor- 
tions were used instead of the total number of cases used. Items asking 
students to indicate what they thought was the most pressing environmental 
probLoin correlated highly with the state and community size. 
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Keiiner (1971) — Environmental Concern Inventories (ECI) — Project: I-C-E 



Project I~C-E (Ins truction-Curriculum-Environment) is an environmental 
education program of the Wisconsin Department of Public Instruction, This 
attltudinal assessment instrument has three versions Liccording to grade 
level: K~4, 5-8, and 9-12, The design of the instrument is oriented 
toward environmental problems and is best used in evaluating student needs 
and growth in environmental management. The original test population con- 
sisted of over 9,000 students. Statistical analysis of the data revealed 
positive gains In knowledge in relation to program objectives. 

Rentsch (19 73) — Rentsch Instrument 

This is an instrument to measure the understanding level of ten 
environmental concept categories as well as the possession level of a 
knowledge of facts, organizations, and universals and abstractions. The 
test population was 80 female seniors, pre-service elementary teachers 
and education students. 

The instrument was evaluated as follows: (1) Kuder-Richardson 
Reliability Index of 0.79; (2) Item Johnson Discrimination Index of 0.31; 
(3) Standard Deviation of 6.15; and (4) Standard Error of 2.81. 

The implications of this study for a school using the test instrument 
are that the school must evaluate its obligation and responsibility to 
produce an environmentally literate citizenry. The school must clarify 
the existing institutional arrangements whereby deficits in the under- 
standing level of the ten environmental concept categories, knowledge 
components by its students and/or faculty can be corrected. 

Riblet (1971) — Environmental Awareness Scale and Environmental 
Opinion Scale 

Two instruments v/ere designed to measure college students' knowledge 
of environmental problem areas and to assess subsets of environmental 
opinions. Factor analysis was used to confirm fact validity and relia- 
bility of test items. The subsequently retained items were suggested 
to be useful in the development of profiles of student knowledge and 
opinions about environmental issues as a guide to the development of 
individualized instruction and improved group instruction. 



Sibley (1974) — Environmental Attitude Inventory (EAI) 

The evaluation instrument was a pre- test and post-test technique to 
measure environment^il attitudes. The study involved 163 sixth graders 
who were all administered the EAI pre-test. All of the sixth graders came 
from six comparable homerooms and were assigned to either a control group 
or i\n exporiiuo.atal group. The purpose of tlie study was to determine 
whether attutudes of slMth graders changed favorably or unfavorcibly toward 
the environment after participating in simulation games. 



EKLC 



2 8 

23 



Seven nuii hypochescs were tested for significance at the 0.05 ali>:^r. 
level. Four of these were examined by analysis of variance and the oth 
three by the Pearson correlation analysis. There was a significant dif j') 
ence between the mean scores of the experimental and control groups as 
measured by the post-test of the EAI. Statistical inferences indicated 
inconclusive evidence that the simulation games affected favorable attiuu?-.-'^ 
changes among sixth graders toward the environment, as measured by le 

There w.as a significant difference between mean scores of the 
experimental and control groups as measured by the post-test, no sue.; 
difference between the experimental groups participating in debriefiu^ 
sessions and those not participating, and no differences between the 
responses of males and females. Variations in environmental attitudes 
on the post-test EAI were not related to I.Q., sex, or science achieve- 
ment level in those students participating in the simulation exercise. 

VanMeter (19 72) — Semantic Differential Technique 

This evaluation instrument was used to assess attitudinal changes in 
sixth grade students after a five-day outdoor education experience. It 
consisted of 10 concepts; students rated each on a series of 15 semantic 
differential pairs. VanMeter found significant differences at the 0.05 
level between pre-test and post-test responses in two out of four groups 
of students who participated in the camping experience. He concluded 
that ROE programs do not always result in positive attitudinal changes for 
all students. 



Watkins (1974) — V^a ter Concern Scale 

This evaluation instrument contains five factors testing the 
knowledge of and attitude toward water resource problems. The instrument 
was developed by the author using ten Likert-type items related to 
attitudes about water resources which were administered to over 300 resi- 
dents of two Florida cities. Data were analyzed via factor analysis and 
Guttman^s Scalogram Analysis. 

Five factors were obtained by the author and labeled: Willingness, 
Awareness, Knowledgeability , Rationality, and Economic Commodity. The 
five items that satisfied the Guttman Scale criteria were labeled "water 
concern scale." It is suggested that this technique will be useful in 
aiding the respondent to operationaJ.ize personal behavior in relation to 
an environmental issue. 

Wright (1971) — Semantic Differential Attitude Instrument 

ThLs semantic differential attitude measuring instrument was developed 
as an iininediate test-rctest instrument to measure the effect of a tele- 
vision-orienlcd insarvLce program on the elementary teacher*s attitude 
toward suine components of environmental education. A pilot instrument v/as 
run on 70 elementary teachers. A Pearson producL-moment correlation of .80 
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wrv . Dtalned from that grc the total iDSXr jiieiit. . .riment was 

i cted on 90 elementary :hevs divided inxo two equLL. ir'~.:.^s. 

The semantic different i was analyzed tiiirtiugh analysis ci' covariance. 
. /ery case, the pre--treat:. ,:nt semantic diff- -:-.ntial score ".os tae con- 
t- variable. It was conclu ed that a television-oriented ±r.£3ervice 
pi ram on environment promot-d elementary teacher attitude change toward 
r . '.:otal of all environmental education stud; omponents. -The change was 
tne direction of a more favorable attitude Lcv;ard the totnl of aSi 
comporientLs . 

Tv'-Tiiation Inslruincnts 



' - nnLtt (1973) — Evaluation Model 

Bennett^s instrument consisted d'F" three evaluation techniques 
r .[.uprising a model for environmental education evaluations^ The first 
' a pre-test set of slides. The second was an unobtrusl^xe measure, or 
optional take-home questionnaire. The ttiird was a dirt^^t observation 
a school site survey trip. Unit behavioral objectives for a two-week 
•r:ixt focusing on the environment of the school site were evaluated with 
:.;.e test population being comprised of 75 randomly selected sixth to 
r .;;hth grade students. Data from the pre-test and post-test technique 
were analyzed using t- tests. A lack of overall affective achievement was 

:Lributt:d to effects of the pre-test and post-test question design, a 
change of subject enthusiasm, and subject selection bias. This may be 
to the effect of a two-week unit of instruction, the small sample, 
and tlie inadequacy of the test instrument. 

It was concluded that the model evaluation strategy developed can 
V, ide a basils for developing evaluation instruments and techniques. 

Era./ (1972) — Brady Instrument 

The effectiveness of field trips compared to media in teaching 
selected environmental concepts was evaluated using a combination tech- 
nique. A test population of nearly 100 students was randomly assigned to 
oitiier the experimental or control group. Two areas were evaluated: 
siudent acliievement and attitude. 

Four ^'ariables~pre-test scores, I.Q., Grade Point Average, and 
b.'ickground in science — were used as covariants. The data were analyzed 
using t-tests, analysis of variance, and analysis of covariance. A highly 
sii^nificant difference was found beyond the 0.01 level between pre-test 
<v:d post-test scores for both treatment groups. The author concluded that 
' jth field trips and media can be used as successful teaching methods in 
i)resunting selected environmental concepts. The use of field trips and 
::}edia botii resulted in a significant positive ciumge in attitude toward 
rurrcnt environmental problems. 
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Carlson (1972) — Guess Who Invent' le Scl i- red Outdoor Pictures ^ 

The Concept Fact: :. ' .a.e 

These three evaluation techniq.- l:s ^ ere use:, to evaluate the exteiiL 
to whicii a resident outdoor educatien » periencu influenced intermediate- 
level children's perceptions of pee:rs ar.d of the. out-of-doors. The Qi ss 
Who Inventory and The Selected Pict- '^'^^ were developed by the investigator. 
A pre-test and post-test non-equiva . . " control design was used for t±: i 
test population of 64 intermediate Iu\ child— en from three intact home- 
rooms. The derived scores from the t; V e testing instruments were analyzed 
with a one-way analysis of variance. significant differences were 

found between the experimental, and dDni.:r7jl groups in the number of shifts 
in peer nominations from pre- to po5:t:-^-t-:-j t on the Guess. Who Inventory . 
No significant differences were four-: -oiween the experimental and control 

groups in the number of word concept.^ lei ted fxvam pre- to post-test in 

response to The Selected Outdoor Pier, r^s . The author concluded that 
resident outdoor education experience lid not influence intermediate level 
children's perceptions of peers or oi ce out-o^-doors as assessed by these 
techniques . 

Fleetwood (1972) — Environmental Science Testy Environmental Attitude 

Inventory 

This combination technique was used to measure the extent to whic. 
high school s( idents had achieved specific objectives of environmental 
education. A separate instrument \%'as designed fox the cognitive and tlie 
affective domains. Using standard test development procedures, items for 
the Environmental Science Test and the Environmental Attitude Inventory 
were developed anil subjected to item analysis. The final versions were 
computed to have an internal reliability of 0.93 for the Tes t and 0.90 
for the Inventory as assessed by the KR-20. The test populations for the 
Tes t and the Inventory were 1,649 and 1,633 high school biology students, 
respectively. The standard error of measurement was less than A.O points 
for each instrument. The author concluded that these two instruments were 
both reliable and valid. 

Jeffers (1974) — For tune /Hutchinson Me thou j > logy 

This technique is a set of general sj^:-tem nodels for determining 
goals, operationalization and implementaTiiio:^ of the Measurement Process 
for Observational Technique. Data were coilected by two trained observers 
using the Modified Obtrusive on children who were aware of visitors but 
not evaluation, and the Unobtrusive v/here coseTvations were done through 
an observaLion tower. Results indicated that the reliability and validity 
of the Modified Obtrusive were higher thaxi the ICm obtrusive condition. The 
investigator concluded that the Fortune/llutchimistam Methodology will con- 
tinue to be successful in producing data gear:Q:d; ro a decision-maker's 
needs and gon I s in innovative environments , birc revisions are needed. 
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McNaiiuira (1 * — ..ic iinu ra Indoor-Qutdoc • 1 (jl'e rcnce Appraisal; ES7r 

Acli '. '■•v cment: Test:; Corr ■ \ .r lLical Thinking: Test:; 
/ I Test: 

These . ,r evaluiLi'v- t:echniques wer: --i^^.d t:o measure riie effects of 
a group expe lencin,- i.r.orat:ory invostigzri. in t:he indoor environment: 
versus out:dc. enviT^:,;:i~:-:.nr:, The groups v c:r_ - re-'t:es t:ed wit::: t:ne ESC? 
Achievement Tust: , t:: u Ccrnell Crirical T. in Test: , and t::je McNam^xa 

Indoor-Out:door Pre f ; . ren cii Appraisal . Tht-rt: v;us a minimum or t:vJo groups 
per I.Q. level and .^r:e-jLaIf of t:he group ±n each level was randomly 
assigned t:o t:he out:ii^or iiiivironnient: • 

On the basis o: an analysis of variance of mean gain scores, 
percentage mc; n gain scores, and an analysis of variance of post- test only 
scores, the following conclusions were reached: learning in the outdoors 
is enhanced if the concepts are directly related to the environment, and 
critical thinking and praference for the out-of-doors are changed favor- 
ably as a result of the out-of-doors treatment. 

Sheldon (1973) — Environmental ManaRemen-t Cc:::iepts List; Tennessee Self- 

Cocicept Scale; Inventory of Social Issues; Te st on 
Understanding Science 

The combinatioiL of these evaluation ins .tx.iiments was used to measure 
how effective a sumniir environmental educazxon program was in fulfilling 
its objectives. The research design V7as a "before-after'* with control 
groups. The experiuental groups consisted of 24 students in a special 
surmner program. Environmental Action Program (E^iP) , at the University of 
Iowa. The students were stratified into two equal groups based on socio- 
economic background- The control groups consisted of students from a 
field ecology program and a biology program. 

All analysis of covariance was used to analyze the variables. Hie 
t-test was used on connarisons between socioeconomic groups. The analysis 
indicated: 

1) Participation in the EAP program resulted in c- .increase in 
the abilif;y of the student to assess eavironmeniiiil manage- 
ment concepts as measured by the Environmenral :.:anagement 
C acepts Lisis . 

'Ly- rartLcipatlon in the EAP prcgram resulted in positive 

gr'^'Wth for some level and d±nen,-ions of the i^f-concept 
or ,students as measured by rae Ten n e s e e S e li. — C o n c e p t 
S -ale , 

3) Paxticipaticiri in the EAP pro gran resulted in some change 
of attitudes of students relating; to social issues 
measured by the Inventory of Social Issues . 

4) Participation in tiie EAP program did not result in a change 
of student understanding of science as measured by the 

Tes t o f JJi \ d e r sta nd i. n g Science . 
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Th« growth in 
socioeconouiic 



:iumber of areas was greatest for students with high 
adcgrouads . 



Uirey (i974) — Mowicki and Strickland Locus of Control Scale (NSLCS); 

Intellectual Achievement Responsibility Questionnaire 
(lARQ) 

The effcuirs of an outdoor education program designed to improve 
children's ph; leal competencies and problem-solving skills were measured 
by this comb±na:ion of instruments. Tlie test population was predominantly 
white, middlt~rJ.ass 5 pre-adolescents who attended a summer camp program- 
A total of 14 subjects were randomly assigned to experimental and contol 
groups 5 stra*: led by age. Both age groups were tested separately, pre- 
and pos L~t:ree : :.Lin t, using the written instruments, NSLCS measured general 
Lc'cus of Contr l (LC) beliefs. The lARQ measured academic LI beliefs. An 
observation rci— ±ng scale was also used. 

The resul-3 of the analysis of the data indicated moderately low 
construct validation for LC construct as measured by the NSLCS znd the 
lARQ, with a reliability coefficient of 0.63 - 0.58 as measairec by the 
KR-20. Analysis of covariaace was conducted for pre- and post-I^C scores. 
It was concluded that the outdoor education program modified the LC 
orientation of the children tested. 



The following is a summary of the conclusions found in thi studies 
reported La this chapter: 

1) -iservice training for tear^ iers is of value if measurable 

■fects in values and atti:t.uxie changes of students are 
.a;^jLred. 

2) j^v^nior high science students were observed to make 
arignificant gains in the cognitive domain after outdcc .: 
education experiences. 

3) ThLir3 is a need for structurec programs and advanced 
orgarziization in order for conceptualization to occur in 
an outdoor education experience. 

4, Conb±iiations of media and outdoor education experiences 
may rresult in significant gains in the cognitive domain. 

5) ^'Prc^r knowledge" may be correlated with positive 
atti-udinal changes . 

6) Ther-^ is a limit on the number of attitudes th-:^. ran be 
assessed by any one instrument, 

7) Residcn t outdoor cducariu ^ programs do not alv/.:_ys result 
in positive attitudinai ctian^Gs for all studenirji. 
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TABLH II 

Combiaj:tion Evaluation Instruments in Environmental Education 
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Learning in chc. :;ut-of -doors in:iy be enhanced by concepts 
directly rela :id to the envirr.nnian t. 



9) Critical thin:. ipp and preference for the out-of-doors 
zuiy be changed fjivorably as a result of an outdoor 
experience. 

Due to low reliabi—icy and low validity of many of the instruments 
included zn this review, rx^st of these conci-usions are not generalizable. 



VII. Investigations of Teachers' Attitudes Toward Environmental 
Education Concepts 



Four studies related to teachers' attitudes toward the environment 
or toward environmental education concepts were found, Lyons (1971) 
investigated the attitudes of prospective teachers relevant to environ- 
mental problems. Only three subjects participated in the six group 
planning sessions in which lessons were developed to teach environmental 
education in the participants', elementary school classes. The lessons 
were taped upon presentation in the subjects' classrooms. The tapes 
assisted Lyons in identifying changes in the subjects' attitudes toward 
environmental problems, as did pre- and post-tests with an attitadinal . 
instrument using semantic differential and Likert formats. The researcher 
reported positive attitudinal changes in the subjects. 

Little (1972) discovered the potential of role conflict between 
environmental aides and classroom teachers when he surveyed training pro- 
grams for auxiliary school personnel in New England. The survey 
identified a segment of the female population of suburban towns with an 
interest in the environment and a willingness to work informally with 
the schools. These women saw themselves as environmental specialists 
supplementing the teacher, while the teacher looked for help of a support- 
ive nature in the tradition of a teacher aide. All participants were 
willing to discuss ways to improve the situation existing at the time of 
the study, 

Johnston (1973) examined opinions and general attitudes among science, 
non-science and elementary teachers in Mississippi regarding environmental 
education. Teachers agreed that environmental education should be a part 
of the curriculum in light of the environmental crisis. Pollution control 
was identified as a main area of cohcern and one -ihat teachers can influ- 
ence in their contact with children. All teachers felt that class dis- 
cussion was the best method for teaching environmental education concepts, 
but they also strongly recommended problem solving and community on-site 
techniques , 

Pettus (1975) surveyed 1,100 school teachers on their attitudes 
toward environmental issues. He found that differences in teachers' 
attitudes can be effectively measured by analyzing teacher responses to 
opinion statements concerning the environment. The investigator further 
suggested that analysis of the responses of different teacher groups 
might provide insight into the implementation strategies of environmental 
education programs for students and teachers. 



Summiiry 

The limited array of studies found indicates that additional 
investigation of teacher attitudes toward environmental education would 
be worthwhile, witli the studies cited serving as models. 



V'lII. Teacher Education 



Teacher education is an essential part of every environmental 
education program. Usually an inservice workshop is held prior to or 
concurrently with the commencement of the program. Stapp (1963) in an 
evaluative study of environmental education programs, K-12, placed the 
establishment of a comprehensive, in-service program among the ten 
priority phases for development of effective teacher education strategies. 

Theis (1974) described a strongly student-centered program, utilizing 
competency-based instruction, developed to prepare students to teach 
environmental education. Students determine their own academic needs and 
plan a self-paced program to meet those needs. During this first phase, 
extensive use is made of audio-visual supported modules. Then students 
are involved in working witli their own individual projects and sharing 
the results at weekly meetings in the second phase. In addition, each 
student participates in a summer National Environmental Encounter Work- 
shop, at which time he travels from coast to coast, analyzing and con- 
trasting natural and human environments. After returning, students 
conduct workshops and seminars with public school teachers, students, and 
the community, based upon their trip experiences. 

Twelve recommendations for use by the University of North Carolina 
were described and included field experiences and practice in developing 
environmental, education course offerings for teachers that utilize 
inquiry methods with hands-on student centered activities. Development 
of modern comprehensive facilities, internships for leadership in planning, 
supervision, and communication were recommended. Cash (1973) found similar 
recommendations coming from participating inservice teachers in his study 
of science teacher preparation. 

Other studies of teacher preparation include one by Brice (1973) in 
which he developed a model for teaching environmental education to young 
children. Holt (1973) identified 115 competencies necessary for a class- 
room teacher in outdoor education, ranging from subject matter competencies 
to camping techniques* 

Pettus (1975) measured teacher attitudes toward environmental 
education. His attitude inventory was effective enough to have some influ- 
ence on curriculum change. Sonia Vogl (1973) conducted a similar study, 
but she included a treatment of inservice programs to effect change in 
teacher attitudes toward the Great Lakes Region. Robert Vogl (1973) 
studied superintendent attitudes in how they assessed roles of high school 
seniors in seeking environmental reforms. Results depended upon relations 
between school and coiuniunitics . A study by Rentsch (1973) developed an 
instrument to measure understanding of environmental problems. The results 
defined the role tiie school must fulfill to produce an environmentally 
literate ciLizenry in terms of the ten environmental concept categories 
used in this s tudy . 
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Akenson (1970) developed a way to incorporate environmental education 
in classrooms through teacher education. The approach suggested was to 
train teachers to use literature in the humanities as focal points around 
which environmental issues can be discussed and analyzed. The emphasis 
within the proposal was on tlie analysis of values as they relate to the 
handling of the various aspects of the environment. 

Lunneborg and Lunneborg (1971) evaluated teachers who participated 
in an environmental education inservice' workshop. The teachers were 
tested with an environmental awareness survey before and after the work- 
shop. These surveys did not indicate a greater final knowledge of 
environment in the experimental teaching group. Changes in values occurred 
with significant- shifts in the experimental teaching group toward idealism 
and humanism and away from both scientific and economic orientations 
toward life. Included in the report are evaluations of environmental 
learning packages which the teachers had developed. 

Summary 

Research has been done in this field, but little data exist from 
v;hich strong inferences can be drawn. The development of model programs, 
guidelines, and attitude assessment comprised most of the effort in the 
teacher education area. The mixed results obtained by the studies cited 
indicate a need for more rigorous evaluation and analysis techniques. 
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IX.. Camp Programs 



ERIC 



Since 1972, several researchers have developed study projects for 
ilie purpQses of evaluating existing camp programs and suggesting possible 
student neiaction to these programs. Research has been done concerning 
both the; txaditional resident camp and outdoor education camping programs 
ruz\ by various education institutions. 

Keovm (1974) evaluated a session of an environmental studies school 
(th-e Hloje Mountain Environmental School) in the Four Corners region of 
Utf.n, Colorado, New Mexico and Arizona. The 14-day camp included three 
e^-ensive field trips. Data were collected through a multiple-choice 
t^^t, taped interviews and a questionnaire sent to the parents of the 
3)<E::~Lcipants. The results showed that: (1) more of the program should 
ihe student-planned 5 (2) emphasis should be placed on enumerating the causes 
of ithe environmental crisis, and (3) the teaching should emphasize both 
personal and group 'action to solve environmental problems. 

Ca.rlson and Baumgartner (1974) tested the effectiveness of a week- 
hmiiz: 3:atural resources camp in changing attir.udes toward natural resources 
T::iHnngemen t . Pre- and post-tests were used to discover: (1) the students' 
ri3mb±nations suggested for multiple use plans, (2) semantic differentials 
le.g. , useful-useless) concerning attitudes about" multiple use and natural 
resourcHS, and (3) the socioeconomic background of the students. In 
gene-ral, student attitudes became more favorable toward the use and manage- 
ment of natural resources. 

Sheldon (1973) evaluated a summer programs Environmental Action 
Program (EAP) , taught by the University of Iowa, using field ecology and 
biodogy classes as the control group. Besides the pre- and post-test 
and student questionnaires,, four other instruments were used: (1) 
EnvxronTnental Management Concept List, (2) Tennessee Self-Concept Scale, 
(3) Inventory on Social Issues, and (4) Test on Understanding Science. 
Sr^ldon found an increase in ability to assess environmental management 
ciEuicepts and a positive growth for some levels and dimensions of self- 
croacept. It was discovered that in both the areas of assessing environ- 
mental management concepts and self-concept, the program was more 
effective in meeting the program objectives for students of high socio- 
ecodomic backgrounds. Also, some change of attitude relative to social 
issBes was noted. However,' the EAP course did not result in a change of 
student understanding of science. 

Fletcher (1973) evaluated a five-day resident outdoor education 
pxogram conducted by the Toledo (Ohio) Public Schools. Both advantaged 
aiiid disadvantaged students at the camp became more self-reliant and 
self-confident. There 'was""moaeraF^^ in ability to cooperate 

with others and moderate transfer of positive goals back to the classroom. 
Fletcher felt the positive social value of the experience was supported 
br the fact that the majority of the s tudents liked camp , wanted to stay 
i^^nger, wanted to return to camp again and felt they made new friends. 

40 

35 



Millward (1973) analyzed the research results of West Jefferson 
Hills School District's outdoor resident camp program. Millward discussed 
the use of the attitude inventory used and recommendations for future 
programs with results emphasizing information about developing camp objec- 
tives, evaluation instruments, and program activities appropriate for the 
outdoor resident camp program, 

Thies (1974), through participation in program activities, 
administration, and interviews with leaders and staff members, evaluated 
operations and innovations at camps in 16 western states. His findings 
resulted in four recommendations for camp programs: (1) integrate environ- 
mental education and field experience into course offerings for teachers, 
(2) revise curricula and methodology in camp programs, (3) use inter- 
disciplinary curricula, and (A) develop better internship programs. 

Siininiary 

Studies pertaining to program evaluation, attitude assessment, and 
knowledge gain are being conducted in selected areas. A good array of 
approaches appears to be in use. Application of available technique and 
research methodology to many camp programs does not appear to be common 
practice. 
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X. Administration Guidelines — Practices 

Only two studies were identified in the field of environmental 
education administration. 

Hiidebrand (19 72) researched the problem of state leadership in 
environmental education. To do this, answers were sought to the following 
questions: (1) what leadership roles can be recommended for state educa- 
tion agencies (SEA) to facilitate environmental education?; (2) what are 
some organizational strategies for the exercise of the SEA leadership in 
environmental education? Title III project directors were surveyed and 
it was found that: (1) efforts must be made by the SEA to ascertain the 
needs of environmental education; (2) services must be reconstructed to 
meet these needs; (3) the SEA must improve its ability to evaluate; (4) 
cooperative arrangements between agencies are necessary to maximize the 
use of human resources; and (5) the SEA must reach top administrators 
in the educational system. 

Ulrich (1974) conducted a study to ascertain to what degree 
selected populations agree on the value of environmental education 
objectives, and the utilization of these objectives in the public school 
system. Several other related subjects were also researched. A question- 
naire was developed and sent to school officials, teacliers, and selected 
students. Results showed that the State Advisory Committee for Environ- 
mental Education should review and revise its objectives, help hold more 
workshops, develop specific objectives, seek feedback, and integrate con- 
cepts into curricula. It was determined that the objectives were of 
value but were being utilized in less than 25% of the material being 
developed, and that environmental education should be interdisciplinary 
in character. 



Smnnuwy 

Results o£ these studies dealing with administrative practices 
indicate that: 

1) better needs surveys must be attempted; 

2) aervicea must be restructured to meet the identified needs; 

3) improved evaluation is needed; and 

4) key administrators and top level managers must bo more 
immedia tely involved in the development and evaluation of 
environmental echication programs. 

^ 9 
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XL Facilities and Sites 



The location in which environmental education takes place is of 
prime importance. Studies have been conducted concerning the require- 
ments of such sites, their development, and reJated planning. 

Jostad (1972). presentei^ a practical approach to site selection in 
her manual for environmental education and lists as criteria for assess- 
ing the appropriateness of a particular site for an outdoor classroom as: 
(1) uniqueness, (2) feasibility, and (3) ability to withstand the impact 
of use. 

In determining features to be included in a nature trail designed 
for public urje, Cherem (1973) used a picture study of the things most 
frequently photographed by nature trail users (visitor employed photog- 
raphy). It was determined that all photographs taken by hikers could be. 
placed in one or two categories: "thematic" — flowers, animals, etc.; or 
"universal" — trail scenes. Nodes of similarity can be identified as a 
guide to the placement of trails and teaching stations. 

The American Camping Association (1964) examined factors of camp 
environment from the point of view of the psychologist and the camp 
director to determine relevant factors for study. Research methods cur- 
rently being utilized in the areas of staff selection^ camper attitudes, 
site management, and administrative programming were discussed and 
problems for the camp researcher were defined.. 

Environmental Interpret ution 

Environmental interpretation is a field that has gained prominence 
in the past few years. Of the studies done in the field, emphasis has 
been on planning and operation of nature centers and assessment of visitor 
attitudes. Some research has been conducted on rurriculum development 
related to on-site features and facilities. 



Interpretive Centers 

The studios reviewed reflect the belief that facilities arc on the 
increase and trends are expected to continuo in that direction. Planning 
is also a uuijor einphnfiis. 

The educational and administrative planning and deveJopmcnt of an 
environmontal studios center were ilius tratcd by Meyer (1972) in referiance 
to the potential of an area near Sydney, Australia as the site for a field 
nludloK center. Criteria to be mot by a potential site were enumerated, 
includhiK <^ survey of blolo{;lcal and cultural resources within and adjacent 
to the? HuLi^etod aroa and the criteria to be used in planning the location 
of hui ItlLni'.s and trails. The evolution of the center to allow use by day 
visitors, and later by residential courses, waa described. Parallel 
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stages in the development of curricula and instructional materials were 
also considered briefly. 

Shomon (1974) analyzed new roles for nature -"J^^^/^^J/^j^^^^^/^' 
some planning principles for the centers New Pr-nciples ^--ssed 
incluLd: (1) planning the center as an integral par of ^reensp 

needs. (2) planning for general and . f ^ P^^/.^r.l.f ^pacitf ^ut^ 

the carrying capacity and zoning appropriately. (4) limiting ^^P^^^^^^^ 
s^illproviding'quality experiences. (5) buffering protection of the site, 
and (6) integrating with. local and regional planning. 

An earlier study by Shomon (1962) defined the composition of a 
naturf center! He concluded that, three principal elements make up a 
nature center- (1) land, (2) buildings, and (3) people. Shomon also 
described l.^w a nature center can be built through a process of logical 
developments in community organizations and governments. 

Shelnutt (1973) developed a plan for an outdoor farm site to serve 
educational purposes for students from an urban setting. Such an area 

Included in the document are plans, proposed costs, and a model eva 
process, 

Attitude/Behavior in Museums and Parks 

Of historic interest are two studies done on museum visitor behavior 
fifty years ago. 

Robinson (1928) observed the behavior of museum visitors for several 
Kobin&on U-^'^o-' roncluded that there was a need for 

directors should become experimental psycuologis t.. . ana 
undertake behavior inventories. 

Sordfd; 0^ :ic";i:^ tM:.. sU.n, .u. -hibi.s how oft» d 

their iixamLiK-itlon by the casauii vi.sitor m 
visitors benefited by the use of leaflets. 

chromo pro.HcnLntlonf. were muUy/.cd. '^-^f' '^''^f'' ; ^ participant 
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space, traffic and use patterns, visitor communication, and the planning 
and evaluation of exhibits. 

Field and Wagar (1973) discussed visitor behavior and interpretation 
in parks. After researching the subject, they concluded: (1) visitors 
are diverse, (2) visitors anticipate a relaxed and enjoyable atmosphere, 
(3) interpretive information must be rewarding, (4) interpretive informa- 
tion must be understood, and (5) the effectiveness of interpretation must 
continually be evaluated. They also stated that the objectives of an 
interpretive program must be defined prior to the selection of interpre- 
tive methods. 



Summary 

The eight reported studies attempted to investigate and delineatie 
factors affecting program success and visitor response. Several useful 
approaches ranging from procedures utilized by Shomon and the National 
Audubon Society to the techniques employed by the Milwaukee Public Museum 
appear to be worthy of replication in a variety of settings. Wb.ile few 
studies exist on facility and site development in relation to environmental 
education specifically, the studies by Cherem utilizing visitor employed 
photography and the work conducted by the /Vmerican Camping Association 
provide useful approaches- 
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XI L Environmental Communications 



Research in the relatively new field of environmental communications 
has been identified since 1971. The five studies reported below compare 
the effectiveness of communication through media versus normal classroom 
communication, and describe basic environmental communication methods. 

A pilot study was conducted by Voelker (1973) among sixth- and seventh- 
grade students from average and low socioeconomic neighborhoods in an 
urban-industrial community, and fifth and sixth graders from a small agri- 
cultural-industrial community. The material presented consisted of science 
concepts centered around an environmental problrim, with accompanying 
pictorial communications to highlight certain col^cep^.s. Pre- and post- 
tests indicated a number of significant differences between the groups. 
Child reaction to the organization of the material seemed to be an impor- 
tan t factor in learning capacity. Procedures for developmen t of 
instructional materials based on the resultcj of the research were 
sugges ted. 

Carmichael (1974) created a programmiti-i -environment with projected 
images and electronic media. It provided -hither a simulation of reality 
or compressed time-space multi-image, muL'C-r-sensory experience. Cognitive 
learning and learning in the affective dorru-^ through environmental com- 
munications were established and examined in relation to other theories 
of learning and communication. Carmichael *s study provides a philosoph- 
ical and theoretical basis for future research in environmental 
communications . 

Brady (1972) compared the effectiveness of field trips and media in 
teaching environmental biology. The test group was given a set of behav- 
ioral objectives before each of 8 two--hour field trips. The control group 
was exposed to the same concepts through the use of media. The results 
indicated that, due to significant differences between pre- and post-test 
scores, both methods were successful in presenting selected environmental 
concepts. Both methods achieved positive attitude changes toward current 
environmental problems; neither method was more successful than the 
other. 

Witt (1973) reported on communication concepts applicable for science 
and environmental communication. The roles of scientific writers and 
outdoor writers were considered, a« well as the roles of environmental 
agencies. The problem that all feedback flows to the wrong people was 
discussed and solutions were proposed. 

Sellers and Jones (J973) studied the type of people that did not use 
mans media as a source of Information about the environment. They Cound 
that memhers of a conservation group consult their own organi/.ation or 
another conr^ervatlon jjroup for information about environmental issues. 
Only 1.% of the members poLJed consult radio or television. Sellers and 
Jones also aualy/.ed the problems of environmental reporting and sugf»eiited 
a fow ,solu Lions. 

It) 
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Mehne (1975) investigated the ability of television environmental 
public service announcements to educe change in urban Focundary students' 
affective evaluations of environmental concepts, A nonequivalent control 
group design randomly assigned social studies classes of 400 student sub- 
jects to experimental and control samples. Both groups judged 12 
environmental concepts against 10 bipolar adjective pairs, A color tele- 
vision stimulus was used and then followed by a post- test of the same 12 
environmental concepts in a semantic differential instrument. Results 
indicated that alternative choice format environmental public service 
announcements are an effective medium for educing positive change in 
subjectsV affective evaluations of environmental concepts. 

Summary 

I:ie research results ob tained in media-related applications indicate 
that Lifective approaches for the transmission of environmental concepts 
and ti.e influencing of attitudes relating to environzrental phenomena 
exist Notably the rese^i'rch by Mehne and Carmichael v/ill serve as useful 
model: for further work in this area. 
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XIII. Recommendations 



Based upon research conducted in the recent past, as reported in 
this volume, a number of recommendations are listed below as a guide to 
further development of effective environmental education programs and 
evaluative strategies. For convenience the suggestions are listed by 
appropriate heading. 

• 

Concepts aird Programs 

1) Updated concept delineation should be accomplished in all 
areas of environmental concert!* 



2) Teaching and learning strategies should provide for the 
development of conceptual -structures geared to the needs, 
interests and abilities of the target audience. 

3) Clarification of the usage of the term "environment" 
should be effected, emphasizing the idea of "environmental 
management" as being more appropriate for the achievement 
of environmental education objectives. 

4) Continued and expanded use of process and concept learning 
experiences in program development should be utilized* 

5) Curriculum approaches for environmental education need 
to be further developed; these programs need to be inte- 
grated into existing curricula. 

6) There is a need for further research in techniques for 
evaluating environmental education curricula. 



Simulation and Modeling 

Further development of simulation and gaming strategies for cognitive 
gain and affective development should be pursued. 



livalualion Instrument Development 

1) An inventory is needed for the claims of environmental 
education programs. These should be rephrased into 
propositions and hypotheses for subsequent empirical 
research. 



2) An inventory i« needed of instruments already developed, 
including rigorous evaluation of their validity and 
reliability. 
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3) National norms for effective assessment of environmental 
education programs would be useful in evaluating locally 
developed program efforts. 

4) New environmental education programs should use existing 
reliable and valid evaluation instruments already developed 
for specific areas. 

5) More combination ins truments , or combinations of the three 
techniques of pencil and paper, unobtrusive, and direct 
observation, should be utilized. 

6) A handbook of environmental education evaluation instru- 
ments should be developed (see Tables I and II of 
Evaluation Instruments for suggested format), 

7) Studies are needed of the various levels of commitment 
to act on one's attitudes. 



Teacher AlliliKlcs 

The small number of subjects in some of the cited research and the 
inconclusive results in others of the reported surveys tend to reinforce 
the view that considerable refinement of research technique, expansion of 
sample size, and involvement of teacher education programs In such inves- 
tigations arc needed. Further investigation of teacher attitudes -toward 
environmental o^tucation is ni^o needed. 



Camp Programs 

There are three areas in which additional research about camp programs 
is needed: (1) study is needed to demonstrate that camp programs produce 
a positive change about environmental knowledge, (2) more testing needs 
to bo done to answer the question as to whether any changes brought about 
by a camp experience are permanent or temporary, and (3) research must be 
done to determine whether the test instruments used in the resident 
setting are valid and reliable for research in environmental and outdoor 
education. 



Achninistraliiin 

More research is needed in the field of administration, especially 
on the role of school superintendents, principals, and other administrators 
in Impienionting environmental education programs. 

Isicilitics juul Sitirs 

1) RecoinuKMuled practices for site planning In relation to 

applied research strategics such as visitor-employed photog- 
raphy are needed to more adequately prepare facilities and 
sites for environmental learning. 
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2) Definition of the role the ph:-3:ical environment provides 
in relation to visitor behavicr is needed, 

3) Guidelines should be provided ifjov the design and construction 
of facilities that enhance prcpram success. 

4) Procedures should be specifiec: that are appropriate for 
accommodating a variety of prog -am needs on a single site 
with traditional facilities. 



Environmental Communications 

From the studies discussed it is evident that research in the field 
of environmental communication is just beginning. More research needs to 
be done in all areas, especially in determining the effectiveness of using 
media in communicating environmental concepts, in the various uses of 
media instruction, and the various types of media instruction. 



Z 0 



A 5 



BIBLIOGRAPHY 



r: 



Akenison, Jamefs E. "Environmental Quality and a Humanistic Approach to 
Teacher Education." A paper presented at the annual convention of 
the National Council for the Social Studies, November 1970. 
ED 046 796 

Allman, Sybil Audean. "identification of Environmental Education Concepts 
for Inclusion in an Elementary Science Curriculum" Doctoral disser- 
tation, University of Nebraska, 1972. 
University Microfilms 72-378 

American Camping Association. Research Related to Camping. Proceedings 

of a Workshop on Research Related to Camping. Martinsville, Indiana; 
American Camping Association, 1964. 
ED 035 498 

Arganian> Mourad P. "Acquisition of the Concept Biodegradable through 
Written Instruction: Pre-test and Age Effects." University of 
Wisconsin, Research and Development Center for Cognitive Learning, 



Asche, Wayne Edward. "The Development and Testing of an Environmental 
Attitude Scale." Doctoral dissertation, Purdue University, 1972. 
University Microfilms 73-15,765 

Austin, Maryjane. "The Concept of Environment in Educational Theory . " 
Doctoral dissertation, Florida State University, 1974. 
University Microfilms 74-21,711 

Bennett, Dean. "The Development of a Model to Evaluate the Attitudinal 
and Behavioral Goals of K-12 Environmental Education." Doctoral 
dissertation, Univerisity of Michigan, 1973. 
University Microfilms 73-6791 

Beiiiiott, Dean. Evaluating Environmental Education Programs . New York: 
Sage Publications, 1974. 

Bennett, Dean. "A Report on Research and Development in Environmental 

Education." A paper presented at the annual meeting of the National 
Association for Research in Science Teaching, April 1974. 
ED 091 218 

Blinn, Richard Joseph. "Analysis of Urban Aesthetics Components of 

Existing Environmental Education Curricula." Doctoral dissertation. 
University of Southern California, 1973. 
University Micro films 73-18,79 7 

Bohi, Walter Benson. "A Survey of Cognitive and Affective Components of 

Selected Environmentally Related Attitudes of Tenth and IVelfth Grade 
Students in Six Mideastern, Four Midwestern, and Twelve Plains and 
Mountain States." Doctoral dissertation. The Ohio State University, 



1972. 



19/6. 



r 9 




Boone, Janice' Rae» '^Simulations , Concern Level, Grade Level, and Sex as 
Factors Influencing the Assignment of Importance to Environmental 
Concepts." Doctoral dissertation, Texas A&M University, 1972. 
University Microfilms 72-24,288 

Bowman, Mary Lynne. "Assessing College Students' Attitudes Toward 

Environmental Issues," Journal of Environmental Education , 6(2), 
1974. 

Brady, Eugene Ralph, "Tlie Effectiveness of Field Trips Compared to Media 
in Teaching Selected Environmental Concepts," Doctoral dissertation, 
Iowa State University, 1972. 
University Microfilms 73-3,860 

Brice, Richard Alpha III. "A Procedural Model for Developing Environmental 
Education Programs for Teachers of Young Children." Doctoral disser- 
tation , University of Georgia , 1973. 
University Microfilms 73-31,859 

Carlson, John E. , and Baumgartner, David, "The Effects of Natural 

Resource Camps on Youth," Journal of Environmental Education , 5(3), 
1974, 

Carlson, Maircia Karolina, "A Study of the Influence of a Resident Outdoor 
Education Experience on Intermediate Level Children's Perceptions of 
Peers and Perceptions of the Out-of-Doors. " Doctoral dissertation, 
Syracuse University, 1972, 
University Microfilms 73-396 

Carmichael, Jane Giddings, "The Use and Development of Programmed 

Environment in Educational Communication." Doctoral dissertation. 
University of Southern California, 1974. 
University Microfilms 74-21,460 

Cash, Charles Kendrick. "A Comparison of the Educational Preparation of 
Natural Science Teachers in Selected Community Colleges in Texas 
with an Optimum Preparation Program as Suggested by the Same Teachers," 
Doctoral dissertation. East Texas State University, 1973, 
University Microfilms 74-5749 

Cherem, Gabriel Jerome, "Visitor Response to a Nature Trail Environment," 
Doctoral dissertation. University of Michigan, 1973. 
University Microfilms 74'-3599 

Cietila^ Kathryn Grace, "The Development and Evaluation of a Self- 

IntntrucLionai- Learning Guide for Use at an Outdoor Education Area," 
Doctoral dii?sertatlon , Ball State University, 1974. 
University Microfilms 75-3,728 

DeHlanc, Jefferson Joseph. "A Comparative Study of Science Academic 

Achievement of Senior Ul}\h SchooL Participants and Non-Participants 
In an Outdoor KducatlonaJ. Cenler, St, Martin Parish." Doctoral 
tllMStM"Lat: ion, Mc/U'usu Slate University, 1973, 
UnLverb'Lly Mlcroriims 73-30,233 

50 

ERiC 



DeBorhcgyi, Stephan F. , and Hanson, Irene A, , Editors, The Museum 

VisiLor; Selected Essays and Surveys of Visitor Reaction to Exhibits 
in the Milwaukee Public Museum. Publications in Museology, 3 . 
Milwaukee, Wisconsin, Public Museum, 1968, 
ED 031 654 

Del^uiiia, William E., and Parker, Donald C- "The Design of a Modified 
Semantic Differential Instrument for Determination of Changes in 
Environmental Attitudes." A paper presented at the annual conference 
of the National Association for Research in Science Teaching, April, 
1974. 

ED 093 701 

Doran, Rodney L. "State of the Art on Measurement and Evaluation of 

Environmental Education Objectives." An unpublished paper. State 
University of New York at Buffalo, 1974. 

Dorsey, Albert H. "A Survey Study of the Comparative Status of Under- 
standing and Reasoning in Conservation Concepts by Ninth Grade 
Students in the Public Schools of South Carolina." Doctoral disser- 
tation. University of Virginia, 1972. 
University Microfilms 72-22,643 

Eastman, Thomas Walton. "The Development and Validation of an Environ- 
mental Attitude Measure with Predictive Validity." Doctoral 
dissertation, University of Maryland, 1973. 
University Microfilms 74-17,039 

Eliiiabeth City State University. "Concentration in Environmental 
Education," North Carolina, 1973. 
ED 086 714 

Eyers, Vivian George. "Environmental Knowledge and Beliefs among Grade 
10 Students in Australia." Doctoral dissertation, Oregon State 
Un ive rs i ty , 1975. 
ED 115 481 

Field, Donald R. , and Wagar, J. Alan. "Visitor Groups and Interpretation 
in Parks and Other Outdoor Leisure Settings." Journal o£ Environ- 
mental Education , 5(1), 1973. 

Fleetwood, George Robert. "The Development of the Environmental Science 
Tes t and the Environmental At titude Inven tory . " Doctoral disser ta- 
tion, University of North Carolina at Chapel Hill, 1972. 
University Microfilms 73-16,472 

Fletcher, Sarah Ann. "A Comparison of Affective Changes Between 

Economically Disadvantaged and Advantaged Sixth Graders at a Resident 
Outdoor Education Program." Doctoral dissertation, Indiana Univer- 
sity, 1973. 

Univorylty Microfilms 74-11,307 

i 



Guytafson, John A. "CouLent, Concepts^ Conscience," Journal of 
Knvironmen tal EducaLion , (2) , 19 72. 

Hainann, Julianna Molnar, "Analysis of Environmental Education in a Value- 
Oriented Framework." Doctoral dissertation. United States Inter- 
national University, 1973. 
University Microfilms 73-1240 

Hcndeo, John C, "Challenging the Folklore of Environmental Education." 
Journal of Environmental Education , 6(2), 1974, 

Uiidebrand, Ronald Waye. "Emerging and Potential State Leadership Roles 
in Environmental Education." Doctoral dissertation, University of 
Colorado, 1972. 
University Microfilms 73-1782 

Holt, Lillabelle, "Identification of the Competencies Needed by the 
Classroom Teacher in Programs of Resident Outdoor Education." 
Doctoral Dissertation , Ohio University , 1973. 
University Microfilms 74-13,131 

Horn, Jerry George. "A Validity Study of Environmental Management 
Concepts." A paper presented at the annual convention of the 
National Science Teachers Association, 1972. 
HD 072 958 

Horvat, Robert Emil. "Fifth and Eighth Grade Students' Orientations 
Toward the Environment and , Environmental Problems." Doctoral 
dissertation. The University of Wisconsin, 1974. 
University Microfilms 74-10,248 

Hosley, Edward Wendell. "A Comparison of Two Methods of Instruction in 
Environmental Education." Doctoral dissertation, University of 
Maryland, 1974. 

University Microfilms 74-29,071 

HounshelL, Paul IJ., and Liggett, Larry. "Assessing the Effectiveness of 
Environmental Education." Journal of Environmental Education , 5(2), 
1973. 

Howie, Thomas Richard. "Indoor or Outdoor Environmental Education." 
Journ al of Environmental Educati on, 6(2), 1974. 

Isabell, Louis OrviJle. "identification of Concepts That Will Serve as 
a liasis for Development of Environmental Education Instructional 
Materials." Doctoral dissertation, Washington State University, 
1973. 

University Microfilms 73-56 

Jeffers, Elaine Sylvia. "The Inttu-faco of Measurement and Evaluation: 

Met:hcHloIu|;i.cal DeveJopinenl and Field Tcist in an Innovative Environ- 
ment." Doctorai dif.r.er tat ion. University of Massachusetts, 1974. 
UnivLM\sity Mi.crol i I nis 74-25,842 



Jinks, Jerry "Lee. "A Theoretical Model for a Pandiscplinary Environmental 
Education Curriculum/' Doctoral dissertation, Kansas State Univer- 
sity, 1974. 

University Microfilms 75-5186 

Johnston, James Baker. "A Taxonomic and Statistical Analysis of Opinions, 
Attitudes, Scope, and Selected Content Areas of Environmental Educa- 
tion in Mississippi." Doctoral dissertation. University of Southern 
Mississippi, 1973. 
University Microfilms 74-3938 

Jostad, Karen. Educational Lands Resource Assessment . Minnesota State 
Department of Natural Resources, Saint Paul, Minnesota, 1972. 
ED 073 912 

Kellner, Robert. "Environmental Concern Inventories (ECI)." Project 
I-C-E, Cooperative Educational Service Agency Number 9, 1929 Main 
Street, Green Bay, Wisconsin 54301, 1971. 
ED 055 921 

Keown, Herald Duanc. "The Development and Evaluation of Curriculum for 
the Blue Mountain Environmental School." Doctoral dissertation. 
Ball State University, 1974. 
University Microfilms 74-20,875 

Kleinke, David J., and Gardner, Eric F. Syracuse Environmental Awareness 
Tcs^ts - Level III, Final Report on Construction and Norming . New 
York State Department of Education, Division of Gener<;l Education, 
Albany, New York, 1972. 
ED 110 327 

Leith, Sylvia Gillespie. "The Development and Evaluation of an Elementary 
Environmental Attitudes Program." Doctoral dissertation. University 
of Texas at Austin, 1973. 
University Microfilms 74-5274 

Little, Warren Masters. "A Survey of Training Programs for Auxiliary 
School Personnel in Environmental Education in New England with 
Emphasis on the Role of Environmental Aides." Doctoral dissertation. 
University of Massachusetts, 1972. 
University Microfilms 72-18,108 

Lucas, Arthur Maurice. "Environment and Environmental Education: Con- 
ceptual Issues and Curriculum Implications." Doctoral dissertation. 
The Ohio State University, 1972. 
University Microfilms 73-11,531 

Lunnebor^, Patricia, and Lunneborg, Clifford. Evaluation of Environment al 
Ji^jii^LvL^.lQ.O^it'^ Sedro-Woollejy School District. \^/a s h 1 n g t o n Un i ve r- 

5iLty, lUireau of Testing;, Seattle, Wasiiington, 1971. 
ED 058 129 



53 



Lyons, Kalhieen Pauline. "A DescripLive Study of Prospective Elementary 
Teachers' Attitudes Relating to Environmental Problems." Doctoral 
dissertation 5 Indicina University, 19 71. 
University Microfilms 72-6674 

Mangum, Thomas Enimett, III. "A Survey of General Ecology Courses and the 
Preparation and Testing of Programmed Instruction on Contemporary 
Environmental Problems." Doctoral dissertation. Ball State Univer- 
sity, 1974. 

University Microfilms 74-19,449 

Marlett, Robert. "The Development and Field Test of an Instrument to 

Measure Secondary Students' Attitudes Toward Selected Environmental 
Concepts." Doctoral dis.9ertation, Texas Technological University, 
1972. 

University Microfilms 72-32,056 

McNamara, Eugene Stephen. "A Comparison of the Learning Behavior of 
Eighth and Ninth Grade ESCP Earth Science Students: One-half 
Experiencing Laboratory Investigation in the Indoor Environment, the 
Other Half Experiencing Laboratory Investigations in the Outdoor 
Environment." Doctoral dissertation. The Pennsylvania State Univer- 
sity, 1971 

University Microfilms 72-13,895 

Mehne, Paul Randolph. "Affective Change Educed in Urban Secondary Students 
as a Consequence of Viewing Television Environmental Public Service 
Announcements." Doctoral dissertation. State University of New York 
at Syracuse, 1975. 
University Mierofilms 76-2578 

Meyer, G. R. Planning an Environmental Studies Centre . Hacquarie 
University, North Rydc, Australia, 1972. 
ED 068 360 - Not Available from EDRS 

Miilward, Robert E. Atti tude Develop m ent Through Outdoor Education . 

Penn State ilPER Series, Pennsylvania State University, 275 Recreation 
Building, University Park, Pennsylvania, 1973. 
ED 092 302 - Not Available from EDRS 

Noeske, Nancy Rae. "A Comparative Study of the Effects of Different 

Instructional Treatments on Elementary Pupils* Attitudes Toward the 
Urban Ilnvironinent. " Doctoral dissertation. University of Maryland, 
19 74. 

University Microfilms 75-1815 

Oettinj',, Eup.ene. Martin. "An Investigation of the Relationship of 

Cc)nce[)Lual Level and ttie l-.nvironmen tal Complexity of NUSTEP Learning 
Tasks to Study Performance." Doctoral dissertation. University of 
Nebraska, .19 73. 

UnlversLLy Microfilms 73-25,471 



54 



Parker, Donald Charles. ''An Analyses of Environmental Attitudes as 

Measured by a Modified Semantic Differential Instrument." Doctoral 
dissertation, Syracuse University, 1974. 
University Microfilms 75-10,564 

Pedcn, Ralph Kenneth. "The Development and Testing of an Interdisciplinary 
Environmental Education Unit for Seventh and Eighth Grade Students." 
Doctoral dissertation. University of Mississippi, 1972. 
University Microfilms 73-01,285 

Perkes, Albert Cordell. "A Survey of Environmental Knowldege and Attitudes 
of Tenth and IVelfth Grade Students from Five Great Lakes and Six 
Far Western States." Doctoral dissertation. The Ohio State , Univer- 
sity, 1973. 

University Microfilms 74-3287 

Pettus, Alvin Morris. "Measuring Teachers* Attitudes Concerning Certain 

Environmental Issues, with Implications for Environmental Education . " 
Doctoral dissertation, Virginia Polytechnic Institute and State 
University, 1975. 
University Microfilms 75-02,685 

Porter, Mildred C. 13. "Behavior of the Average Visitor in the Peabody 

Museum of Natural History." Masters Thesis, Yale University, 1938. 
ED 044 920 

Quinn, Raphael Eugene. "Evaluation of a Technique for Clarifying 

Environmental Values with High School Sophomores." Doctoral disser- 
tation, Texas A&M University, 1973. 
University Microfilms 74-1045 

Rentsch, Waiter Augustus. "An Instrument to Measure the Minimal Under- 
standing and Knowledge Possession Levels in Ten EnvironmentaJ. Concept 
Categories of an Environmentally Literate Citizenry." Doctoral 
dissertation. University of Florida, 1971. 
University Microfilms 72-I65649 

Richmond, James M. "A Survey of the Environmental Knowledge and Attitudes 
of Fifth Year Students in England." Unpublished doctoral disserta- 
tion. The Ohio State University, 1976. 

Robinson, Edward Stevens, yVnd Others. The Behav io r of the Museum Visitor . 
American Association of Museums, Washington , D . C . , 1928. 
ED 044 919 

Ronfeldt, Leo Leonard. "A Determination of Basic Urban Environmental 
Understandings Important for Inclusion in the Elementary School' 
Curriculum." Doctoral dissertation, University of South Dakota, 
1969. 

University Microfilms 70-5314 

Roth, Robert Marl. "Fundamental Concepts for EnvironmentaJ Management 
EchicaLion (K-16)." Doctoral DisstM' La t ion , University of Wiscons.in, 
1969. 

University Mlcrofllmi; 69-22,468 

55 



Roth, Robert 'E. , and Hel[/,oson, Stanley L. A Review of Research Related 
to Envir o nmental I^ducation . URIC Information Analysis Center for 
Science, Mathematics, and Environmental Education, The Ohio State 
University, 1972, 
ED 068 359 

Roth, Robert E, , And Others. Environmental Management Concepts - A List , 
The University of Wisconsin, Research and Development Center for 
Cognitive Learning, Madison, Wisconsin, 1970, 
ED 045 376 

Schiageter, Noel J, "Student Cognition, Attitudes, and Action-Orientation 
and Teacher Attitudes Toward Environmental Education Concepts at the 
Seventh Grade Level," Dissertation proposal. The University of 
Rochester, 1975- 

Sellers, Leonard and Jones, David W, "Environment and the Mass Media," 
Journal of Environmental Education , 5(1), 1973, 

Sheldon, Daniel Steve, "An Analysis of the Effects of an Environmental 
Program Upon the Participants Enrolled," Doctoral dissertation. 
University of Iowa, 1973, 
University Microfilms 73-30,983 

Shcinutt, Morris W, A Plan for the DeKalb Extension Outdoor Living 
Sciences Laboratory . DeKalb County, Georgia, 1973, 
ED 084 402 

Shomon, Joseph J. A Natur e Center for Your Community . Information- 
Education Bulletin No, 1, Nature Centers Division, National Audubon 
Society, 19^2. 
ED 030 289 

Shomon, Josei/li J. "Nev; Dimensions in Nature Center Planning," Journal 
of Environmental Education , 5(3), 1974, 

Sibley, Williiim Ambler. "Effect of Simulation Games on Attitudes of 
Sixth Graders Toward the Environment," Doctoral dissertation. 
University of Virginia, 1974, 
University Microfilms 74-23,251 

Slater, Doiinkl Pau.L, "The Effect of an Outdoor Experience on Sixth Grade 
Students Coi;nitive Understanding of Ecological Concepts," Doctoral 
dlosertation. University of New Mexico, 1972. 
University Micro fiJms 73-16,582 

Sparks, Patricia M. "The Development and Field Testing at the Junior 

High School. Level, of an Environmental Education Guidebook." Doctoral 
dissertation. Temple University, 1974. 
UniversLty Microfilms 74-28,207 

Stapp, WJ.l.! iai)i iiet^be. "Developing a Conservation Education Program for 

thi' Ann Arbor Public SchooJ System, and Integrating it into the i':xist- 
in); Currieuluin." Doctoral dissertation, University of Michigan, 1963. 
University MLctrofllms 04-892 

56 

ERIC C9 



Thics, Gordon' Lee. ^'Leaders' Manual for Operations and Innovations in 
Outdoor Education Camps and Environmental Centers." Doctoral 
dissertation. University of Northern Colorado, 1974. 
University Microfilms 75-5445 

Ulrey, Gordon Leroy. "Effects of an Outdoor Educational Experience on 
Children's Locus of Control and Performances of Physical Tasks." 
Doctoral dissertation, Boston College, 1974. 
University Microfilms 74-19,732 

Ulrich, Harlis Carl. "An Analysis of the Value, Utilization, and . 

Incorporation of the Objectives for Environmental Education in the 
State of Washington." Doctoral dissertation, Washington State 
University, 1974. 
University Microfilms 74-16,402 

VanMeter, Donald E. Attitudinal Changes in Selected Sixth Grade Students 
Participating in the Indianapolis Public Schools Recreational Out- 
doors Education . Natural Resources Institute, Ball State University, 
Muncie , Indiana , 19 72 . 

Voelker, Alan M. "Upgrading Picture Communications Research in Science 
Education." University of Wisconsin, Research and Development 
Center for Cognitive Learning, Madison, Wisconsin. A paper presented 
at the annual conference of National Association for Research in 
Science Teaching, March, 1973. 
ED 679 062 

Vogl, Robert Lee. "Selected I^i.inois High School Superintendents* 

Assessments of Citizen Action Roles for Seniors Seeking Environmental 
Reforms." Doctoral dissertation. University of Michigan, 1973. 
University Microfilms 74-15,887 

Vogl, Robert L. and Vogl, Sonia. Outdoor Education and its Contribution 
to Environmental Quality - A Research Analysis . New Mexico State 
University, 1974. 
ED 091 095 

Vogl, Sonia Margaret Wolff. "Attitude Change in Inservice Teachers 

toward the Great Lakes Region in Response to Lectures or Individual- 
ized Inquiry and Retrieval." Doctoral dissertation. University of 
Micliigan, 1973. 

University Microfilms 74-15,888 

Walserj Wesley Max. "Environmental Education, Kindergarten through Grade 
IVeive: A Resource Guide for Teachers." Doctoral dissertation, 
Duke University, 1973. 
University Microfilms 74-7574 

Watkins, George A. "Developing a Water Concern Scale." Journal of 
};] n V 1 r o 1 1 m e 1 1 L a L E c h i c a t i o i\ , 5(4), 19 74 . 



CO 

57 



Wlieaticy, Jolin H. Affective Ins tirumeats in Environmental Education . 
ERIC Information /Vnaiysis Center for Science, Mathematics, and 
Environmental Education, The Ohio State University, in press, 

Witt, William. "Communication Concepts for Science and Environmental 
Communications." Journal of Environmental Education , 5(1), 1973. 

Wright, James Henry. "The Effect of a Television-Orien ted Inservice 

Program on the Elementary Teacher's Attitude Toward Some Components 
of Environmental Education." Doctoral dissertation, University of 
Denver, 1971. 

University Microfilms 72-12,661 

Zacher, Lawrence J. "A Study of Factors Affecting the Environmental 

Knowledge of Eleventh Grade Students ia Montana." Doctoral disserta 
tion. University of Montana, 1974. 
University Microfilms 75-96 



58 



